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THE GREAT NEBULA IN ANDROMEDA. 
By A. Cowper Ranyarp. 


wat E great nebula in Andromeda is the brightest 
M nebula in the northern heavens. It is easily 
seen with the naked eye, and has frequently 
been mistaken for a comet. Since the in- 
vention of the telescope thousands of 
observers must have examined it, but its 
spiral structure was not recognised till a 
few weeks ago, when the remarkable photo- 
graphs of Mr. Isaac Roberts came as a revelation to the 
astronomical world. Other spiral nebulz were known, but 
none on such a colossal scale—none associated with such 
hosts of stars grouped along the stream lines of the nebulous 
whirlpool. ; 

The nebula had already been photographed many times, 
but only its central and brightest portions had left their 
trace upon the sensitive plates. Though the nebula is 
brighter to the eye than the Orion nebula, and much brighter 
than the Pleiades nebula, its light is not as rich in photo- 
graphic rays;* and until Mr. Roberts’s photographs were 
obtained observers could with the telescope see a larger area 
of nebulous light than was shown upon any photographs 
which had then been taken, whereas with other nebule 
and with faint stars the photographic record was far in 
advance of the most sensitive human eye. 

Mr. Roberts has kindly entrusted me with the loan of 
one of his negatives, from which Mr. Wesley has made a 
most careful drawing that has been used for the preparation 
of the picture on the opposite page. The drawing has been 
made from a single photograph, but it should be mentioned 








"* The visible spectrum of this nebula degrades rupidly in bright- 
ness at the violet end. It is usually spoken of as cut off just above 


F, and simila:ly at the other end just below C. 





that the nebulous structure shown on this photograph 
has been amply confirmed by another long-exposure 
photograph of the nebula which Mr. Roberts obtained. 
Before describing the structure shown on these photo- 
graphs a short history of the successive discoveries made 
in connection with this nebula will be of interest. 

The Andromeda nebula is so striking an object in the 
heavens, that it is somewhat remarkable that its existence 
should not be referred to by classical writers. It was, how- 
ever, seen and referred to by AI-Sifi, the Persian 
astronomer, in the tenth century. In 1612 Simon Marius 
(Mayer) observed it with the newly-discovered telescope. 
On examining the nebula with the naked eye it appeared to 
him to be merely a small cloud ; on applying the telescope, 
he could discover no evidence that it was of a stellar nature. 
It seemed nothing more than a patch of whitish light, of 
greater brilliancy at the centre and fainter at the edges, 
which he describes as like a candle seen through horn. 
Halley and many later observers have described the nebula 
as triangular in shape, the apex of the triangle being on the 
south-preceding side. Messier, however, described the 
general shape much more correctly as two luminous 
pyramids applied on opposite sides of a common base, the 
diameter from apex to apex being two thirds of a degree, 
and the breadth of the common base a quarter of a degree, 
the longer axis of the shuttle-shaped form lying in a N.W. 
and S.E. direction. Messier saw no star in the nebula, but 
noticed an increase of brilliancy towards its centre. The 
great nebula is now known as No. 31 of Messier’s 
catalogue, and the little circular nebula, marked c 
in the diegram, on the south following side is known as 





Fig. 1.—OuTLINE'.DIAGRAM FROM Professor G. P. BonD’s 
DRAWING MADE IN 1847, 


No. 32 Messier. This small nebula was first described 
by Le Gentil, and Miss Caroline Herschel seems to have 
been the first to note the small elongated nebula (p in the 
diagram) on the north-preceding side, which is now known 
as I1V18, or No. 105 in the general catalogue of nebule. 
Sir William Herschel in 1785 described the great nebula as 
13° long and 16’ broad. His son, Sir John Herschel, 
described it in 1826 as oval in form, and decreasing in 
brightness from the circumference to the centre, where he 
saw a nucleus of 10” or 12” in diameter without any 
distinct outline. 





Hitherto no one had noticed any dark marks within the 
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nebula, but on September 14, 1847, Professor G. P. Bond, 
using the Mertz 15-inch achromatic of Harvard College 
Observatory, saw two dark rifts or canals, nearly parallel 
to one another, on the north-preceding side of the nucleus 
of the great nebula. The position of these dark channels 
was carefully measured, and a drawing of them is given in 
the “ Memoirs of the American Academy ” (New Series, 
vol. iii.), from which ‘the outline diagram, fig. 1 in the 
text, has been made. It will be noticed that Bond saw the 
brighter masses of light at the south-eastern extremity of 
the nebulous vortex which, by the light of the photographs, 
are now seen to correspond with little clusters of small 
stars fringing the edge of the outer dark channel at its 
south-eastern extremity (marked £ on our outline diagram, 
fig. 2, made from the photograph). This brighter region is 
also shown in a striking drawing by Trouvelot, published in 
the eighth volume of the “Annals of the Harvard Obser- 
vatory,” as well as on a drawing by the Rev. J. J. Muschamp 
Perry, published in Wature, vol. xxv., p. 345. 

After the date of Bond’s drawing, the two dark rifts 
were very generally seen by astronomical observers using 
even small telescopes, but they were always drawn as 
straight lines. No one traced them as bending round the 
nucleus, though Trouvelot came very near to doing so, for 
it is evident from his drawing that he recognised the {turn 
of the dark channel at its southern extremity, corresponding 
with the region which, in the case of Saturn, is much the 
most conspicuous part of the divisions between the rings, 
but he failed to join this dark space with the outer dark 
chanel, AA. He did not recognise the spiral (or annular) 
character either of the nebula or of the streams of stars 
which lie upon it, though he placed some hundreds of the 
larger stars upon his drawing with great care. Many of 
the lines of small stars shown in Mr. Roberts’s photographs 
lie along the edges of the dark rifts following all their 
sinuosities. They are so minute that they have only im- 
printed themselves in the four hours during which Mr. 
Roberts’s plate was exposed as minute patches exhibiting 
rather denser photographic action than the general back- 
ground of nebulous light, but they are far removed from the 
blackness exhibited by the images of the larger stars, and 
one hardly knows whether to describe them as minute 
stellar points or as regions of greater nebulous brightness. 
They are so numerous that Mr. Wesley has not attempted 
to show them singly on the scale of our illustration, the 
drawing of which occupied him many days. 

Le Gentil’s small circular nebula 32 Messier has been 
frequently spoken of as breaking up into a cluster of minute 
stars, but no such stellar points are traceable within this 
little nebula on the photograph. The nucleus of the great 
nebula is seen as a small stellar point which is nearly black 
when examined with a lens. Lamont, who observed it with 
the 1l-inch refractor of the Munich Observatory in 
1836, describes it as elongated in form and about 7” in 
diameter, Now it is certainly circular, but a remarkable 
ehange took place in its immediate neighbourhood, if 
not in the nucleus itself, during the year 1885. 

On the evening of August 31, 1885, Dr. Hartwig, of 
Dorpat, noticed a new bright star close to the nucleus of the 
great nebula. The information was at once telegraphed to 
Lord Crawford, who announced the fact in one of his 
valuable Dun-Echt circulars, which appeared on Sep- 
tember 2. But before the intelligence had been received, 
no fewer than nine English observers had independently 
made the discovery, a fact which is worth recording, as it 
shows the close watch which is kept upon such conspicuous 
objects in the heavens by our amateur observers. The first 
observation of the new star seems to have been made by 
the keen-eyed Isaac Ward, of Belfast, who reported that he 








observed the nebula on August 19, at ll p.m. It was then 
comparatively small, but increased rapidly in brightness 
until August 31 or September 1, when it probably 
attained its maximum brightness, and commenced gradually 
to fade away again. Mr. Ward did not give notice of his 
observation till the news had been published in the 
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Fic. 2.—OuTLINE DIAGRAM MADE FROM THE PHOTOGRAPH. 


Dun-Echt circular. But his observation of the early 
appearance of the Vova is confirmed by a letter from Dr. 
de Konkoly, who reports that Dr. Ralph de Kovesligethy, 
of the O’Gyallai Observatory, saw the new star, in com- 
pany with the Baroness de Podmaniczky, on August 22. 
The star was then so faint that they thought that it 
might be an optical illusion caused by the light of the full 
moon. 

The early observations of this star are discussed in an 
interesting paper by Mr. Maunder, published in the 
Observatory for October 1885. He collects observations by 
several observers, which seem to indicate that there was a 
general brightening of the nebula during the few weeks 
which preceded the appearance of the Nova. 

Baron von Engelhardt determined the magnitude of the 
Nova as 65 on September 1, 7°3 on September 2, and 7:2 
on September 3. Mr. Knobel, by the method of limiting 
apertures, determined its magnitude as 8°72 on September 3, 
and ‘4 magnitude fainter on September 4. Professor 
Pritchard found it 8:25 magnitude on September 7, and 8°48 
on September 9. Mr. Knott estimated it as between 8°5 
to 9 magnitude on September 28, and 11-8 on November 7. 
According to Professor Asaph Hall, writing in the 
American Journal of Science for February 12, 1886, the 
Nova had then so far faded away that it was very near the 
limit of visibility in the great Washington refractor of 
26 inches aperture. It had thus in five months faded down 
from the limit of visibility with the naked eye to that 
in a 26-inch telescope. Professor Hall commenced on 
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September 29 a series of measures of the position of the 
Nova from a small star a little less than 2’ off. But the 
measures did not, in Professor Hall’s opinion, show any 
evidence of parallax. This must not be taken as satis. 
factory evidence that there was no sensible parallax, for the 
reference star may have belonged to the nebular cluster. 

The spectrum of the new star was, like the spectrum of its 
nebulous surroundings, nearly continuous, with possibly, 
some faint bright lines upon it, which were so faint that 
most observers failed to detect them. Dr. Huggins, 
observing on September 3, noted the spectrum of the Vova 
us extending from c to a little beyond Fr, with some 
apparent condensations between p and 6, “ which might be 
due to bright lines in that part of the spectrum.” On the 
9th, he had “little doubt that from three to five bright 
lines were present between p and 6.” Mr. Maunder was 
unable to detect any bright lines on September 4, but he 
noted two slight irregularities. On the 11th they appeared 
more distinct, and he measured the position of one as coinci- 
dent with the coronal line 1474 x, and the other lay nearer p. 

In common with many other observers, I failed to detect 
any bright lines in the spectrum of the new star, and I 
have also failed to see any bright lines in the general 
spectrum of the nebula. If such lines exist, they are 
very faint relatively to the continuous spectrum, which 
appears cut off at either end near F on the one hand 
and p on the other. Two, if not more, observers have, 
however, noted bright lines in the continuous spectrum of the 
nebula, but they do not agree with one another as to the 
position of the lines. Mr. O. T. Sherman, of Yale College 
Observatory, reports in Science, vol. vi., pp. 138 and 141, 
the discovery of three bright lines in the Andromeda nebula 
spectrum ; the most refrangible corresponds to Hg and the 
wave-lengths of the other two are 5312°5 and 55940. It is 
worthy of note that the second of these nearly corresponds 
with 1474, whose wave-length is 5315-9. Mr. A. Taylor, 
of Sir Henry Thompson’s Observatory, read a paper at the 
last meeting of the Astronomical Society, in which he states 
that he has found two maxima of brightness in the 
spectrum of this nebula, whose positions correspond with 
wave-lengths 5174 and 5473 (the first of these two lines 
nearly corresponds with 6, of the solar spectrum). Mr. 
Sherman’s observation has been relied on as showing that 
the general spectrum of the nebula corresponds with the 
spectrum exhibited by the Nova, whatever may be thought 
with regard to the evidence as to the bright lines. It 
is certain that both spectra degraded rapidly at the violet 
and red ends, and that they were either continuous or only 
exhibited slight traces of gaseous incandescence. 


~~ ox 


x Position of Vora. © Position of Nucleus. 
Scale 0°4 inch=10)”, 


The position of the ova as given by Mr, Common 
in Nature for October 1, 1885, corresponds with the x on 
the diagram, the adjacent o corresponding with the position 
of the nucleus of the central nebulosity. A very excellent 
little map is given by Mr. Common in the same number of 








Nature, showing all the stars visible within a radius 
of 100’ of the nucleus, on a photograph taken on 
August 16, 1885, with his 3-foot reflector. The stars given 
compare very exactly with the stars shown on Mr. Roberts’s 
photograph, which, however, does not show the four smallest 
stars near the nucleus shown in Mr. Common’s second 
diagram. This may possibly show that further change is 
taking place in the nebula, for other apparently smaller 
stars are to be seen in Mr. Roberts’s photograph. 

Much as the photographs of the Pleiades and Andromeda 
nebule differ, there seems to be some analogy between them 
in the disposition of lines of stars upon nebulous streams. 
The general form of the Andromeda nebula seems to indi- 
cate some sort of cyclonic or whirlpool-like disturbance in 
a plane which is greatly inclined to the line of sight, so 
that the spiral branches or circular rings are greatly fore- 
shortened as seen in projection. The flashing up and rapid 
waning of the Nova has taught us that we are looking at a 
region where changes on a gigantic scale occasionally take 
place in comparatively short intervals of time. Such 
changes will now be closely looked for. There are literally 
thousands of stars or stellar patches of light, whose position 
and relative brightness may now be considered as reliably 
determined and available for future comparisons. 








THE ECLIPSE OF THE SUN OF JANUARY 1, 1889. 


Professor Pickering, of Harvard, who was at Willow, 
California, telegraphed as follows to the New York Herald: 
“The sky was clear during the whole of totality. The 
corona was larger and more irregularly shaped than usual, 
exhibiting great detail in its filaments. Eight negatives 
were obtained with a 13-inch refracting telescope, six 
with an 8-inch telescope, and seven photometric observa- 
tions were made of the corona’s light. The drawings show 
the corona extending outwards from the sun for two 
diameters. The corona somewhat resembled that of the 
eclipse in July 1878.” 








ARYAN SPEECH TRACED?TO THE 
STONE AGE. 
By Freperic Pincort, M.R.A.S. 


4 HE words of every language can be arranged 
in strata, each layer preserving the fossil 
remains of the period when the words com- 
posing it were coined and used. The 
English of the present day abounds in 
scientific terms, and will proclaim to all 
future time that, at this period, we were 
actively engaged in examining the facts of 
nature. Two or three hundred years ago the flood of Greek 
and Latin words flowing into English betokened the revival 
of classical scholarship ; and, before that again, the language 
of chivalry and romance was as clearly indicative of the 
manners of the period as the rougher words of our Saxon 
fathers proclaimed the rudeness of the life they led. 

Even the comfort in which the Norman conquerors lived 
as compared with their Saxon-speaking serfs can be traced 
in the fact that the meat of the ox, the sheep, the calf, the 
deer is known by names derived from French words—beef 
(bacu/’), mutton (mouton), veal (veau), venison (venaison) ; 
while the animals themselves, as they would be seen outside 
the rich man’s house, are known by names obviously derived 
from the Saxon equivalents oxa, sceap, cealf, deor. 

If we look still further, we find that the Greek language 
goes back to a period when the use of bronze or copper instru- 
ments for cutting purposes was notforgotten. Thus Homer and 
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the early Greek poets use the word xaAxdés (meaning copper, 
and its derivatives bronze and brass) for a sword, as a Latin 
poet would use the word ferrum, or an English one speaks 
of “plunging his cold steel.” Homer also uses the word 
xaAxés for an axe (see Il. 1. 236), as well as frequently 
for a spear, and even for a fish-hook (Il. 16. 408), all of 
which instruments would be likely to be made of iron, if iron 
were in general use. It is, therefore, assumed that Homeric 
times cannot have been separated by a wide interval from 
the close of the copper period. Hitherto I have been refer- 
ring to well-accepted facts, to which attention has frequently 
been called by others ; I now propose to carry this method of 
research one step further, and to show that there are several 
Sanskrit words which can only have come into use when 
stone implements were used for cutting purposes, and when 
they were the only cutting instruments in use; for if copper 
or iron-cutting instruments had then been known, they, 
and not stone, would have been associated with ideas of 
cutting and sharpness. My case is a very strong one, 
and is easily supportable by reference to a great number 
of derivatives in use in our own Aryan family of 
languages. A full discussion of these would not be 
suitable for the pages of KnowiepcGE. I shall, therefore, 
only make use of a few of the more important words whose 
derivation has been acknowledged, and I shall not give 
any notes or references, but if any of the derivations which 
I suggest are questioned, I shall be able to support them by 
ample references to the works of such accepted authorities 
as Professor Max Miiller, Dr. Benfey, and others. 

I select for illustration the words kill and hill. Through 
many ages these two words have preserved a certain 
similitude in sound, but an apparently irreconcilable dis- 
similarity in import. The task of accounting for this 
similarity and dissimilarity seems, at first sight, hopeless ; 
nevertheless, as there is nothing accidental in the facts of 
language, there must be a reason, if it can only be dis- 
covered. The modern history of the two words helps but 
little, for in Anglo-Saxon times a “hill” was called Ayll, 
while “kill” appeared as cwellan, and in Old English quell 
was used for “kill.” This would indicate that the two 
words are radically distinct, and that the difference between 
the asper (4) and the guttural (4) marks a primitive differ- 
ence in sense. But it is a well-known fact in philology 
that a guttural often passes into a simple aspirate from the 
common desire of humanity to avoid trouble. In the 
present case we need go no further than the Latin collis 
(English, guar-ry; cf. quartz, quer-n) to see that the 
ancient parent of the word “hill” began with a guttural 
letter, or some letter capable of passing into both aspirate 
and guttural. Such a letter as this is the palatal s, often 
represented by ¢, because it is a kind of blend between 
sand k, 

Numerous instances are available to prove the inter- 
changes of ¢, k, and h, only a few of which need here be 
given. The English word “ hound” (Anglo-Saxon, hund), 
is the same as the Latin can-is, the French chien, and the 
Sanskrit gwan. Again, the English “ho-rse” (Gothic, 
aihvs) appears in Latin as equ-us, and in India as agwa; 
and the word horn is, in Latin, cornu; in Greek, 
xépas; and in India ¢ringa. These well-known instances 
are sufficient to show that the Teutonic languages seem to 
prefer h, while the classical languages prefer the & sound, 
and the Indian prefers ¢. These changes are, however, only 
preferential, not compulsory ; for we find that the various 
classes of languages interchange these peculiarities. The 
Teutonic cluster sometimes has the & or ¢ sound, while in 
India we find the asper; and at times both forms are found 
in one language. 

The foregoing illustrations of a well-established law will 
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assist any one to follow the changes which prove the ulti- 
mate connection between the words Azil and ill ; and which 
enable me to carry language far beyond civilised times, to 
the dim past known as the Stone Age. 

To whet a knife is to make it sharp or cutting, and the 
action was expressed in Anglo-Saxon by hwettan, and in 
Gothic by hvotjan. A parallel form to this is the Anglo- 
Saxon acas, “sharp ;” the Gothic agvizi ; the Latin acer, 
acies, acri-tas, &c. These aspirates and gutturals lead us to 
expect the letter ¢ in India; and we actually find in that 
country that ¢dta (=whet) means “thin,” “sharp,” that 
agra is “an angle” or “sharp corner,” and that ¢dna is a 
“ grindstone” or “ sharpener.” These three Indian words 
are derived from the old base ¢i or ¢o, meaning “ to sharpen ” 
or “ to make cutting.” 

Here we find the familiar changes of h, k, and ¢, in 
hwettan, acer, and agra; but the Indian words being known 
to be derivatives from ¢o, “ to sharpen,” give us the key to 
the whole series. From this same base comes the word 
acva, ‘a horse” (Latin egwus), by which we discover that 
the animal acquired its name from its sharpness, swiftness, 
or activity; an old Indian word for “active” being deu, 
akin to the Greek dxvs, the Latin ociuws, the Anglo- 
Saxon cwic, and the English quick. In these words we see 
that the sound ¢w or cw means “ sharpness” or a-cu-teness.” 

The word agra, formerly mentioned, means “a cutter,” 
‘an axe,” as well as a sharp corner; it is, in fact, the same 
word as the Anglo-Saxon acs, the modern English ave; and 
it was also used for “asword.” It is derived from the 
same base ¢o, “to cut”; and so is also the word agman, 
‘¢a stone,” the dxuwy of Greek, and the auhns of Gothic. 
This last (ag-man=“ cutting”) is the important word which 
tells us that a stone was used as a sharp or cutting instru- 
ment at the time when it received that name among the 
early people of India. 

We have now advanced one step towards establishing the 
connection between ill and Aill, by ascertaining that the 
base ¢?, ¢u, or go gave rise to a series of words with a sense 
of * cutting,” “ wounding,” &c., among which was the word 
for “stone,” from its being considered as a sharp instrument 
or “cutter.” It happens that hills or mountains are, for 
the most part, composed of stone; and nothing, therefore, 
could have been more natural, to the most primitive beings, 
than the transference of the name expressing their cutting 
weapons to the larger masses of similar material, when 
attention was once directed to rocks and mountains. ‘The 
small cutters were at first, no doubt, natural products. 
Increased demand for weapons led to artificial tooling ; and 
the chipping process commenced which is so familiar to 
anthropologists. 

The base ¢i, cu, go, “sharp,” “cut,” has another form, 
which enables me to offer conclusive evidence as to the 
identity in origin of kill and hill. This fourth form is ¢ri, 
and in this form it was used to express “ splitting,” “ cut- 
ting,” “ wounding,” “ hurting,” and has been the parent of 
some very interesting words. 

It must first be pointed out that bases of the form ¢ri 
frequently change to ¢ir ; thus, in the present case, the past 
participle of ¢ri is ¢irna, “hurt,” “ wounded ;” and the 
adjective form is ¢irvi, “hurtful,” “destructive.” This 
modification enables us to understand the word ¢déra, “a 
hurter,” “killer,” or “ hero,” the classical heros itself pre- 
senting us with a derivative from ¢ir- by the common sub- 
stitution of 4 for ¢. The full set of letter-changes is shown 
by the Indian cara, “an arrow,” the Latin quir-is, “a 
pike” or “ javelin,” the Gothic hair-us, “a sword,” and the 
Anglo-Saxon hyr-t, the English hur-t. The very commonest 
word for “ arrow ” in India was ¢ara, a fully recognised deri- 
vative from ¢ré, and it was so named because it hurt or killed. 
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But there was in India the curious word garkard, from 
cré or gar, “hurt,” but only used in the sense of stone. It 
is really a reduplication of gar, the second gar receiving the 
& sound for euphony ; and this very reduplication appears 
in Latin as calcul-us, akin to cal, and the English quern. 
Here, again, we find that the name for “stone” in early 
times really meant ‘‘a hurter” or “killer,” and this could 
only have arisen from the fact that it was used for such a 
purpose. 

The change of garkard to calculus in Latin introduces a 
very common change in language, that is, the substitution 
of r for/ and / for r. So similar are these letters thought 
to be, that there are uneducated races which cannot recog- 
nise any difference between them. It is this change which 
accounts for the parallel forms ¢ala and ¢ara, both meaning 
“dart” or “arrow” (from gar, “to hurt”); and also for 
galya, “a javelin,” gal-dkd, ‘an arrow,” and ¢al-yaka, “a 
thorn.” In all these words the sense of hurting and cutting 
is perfectly clear. But there was also the word ¢ili, “a 
dart” or “arrow,” which is only the feminine form of ¢ila, 
‘“‘a stone” or “rock,” and as the feminine form generally 
confers a diminutive sense, the primitive meaning of ¢ili 
must have been “a little stone” or “ arrow-head.” 

The foregoing words conclusively prove that “ stone” 
was called gala or ¢ila in India (cal-«, Latin) from its 
hur-ting and kil-ling uses; the change in sound from ¢il to 
kill being that already repeatedly illustrated. The linguistic 
identity in origin between ¢z/?, “an arrow,” ¢gila, ‘a stone,” 
and the English word ill, is thus placed beyond dispute. 
In the same way the alliance between the same word ¢ila, 
‘a stone,” and the Latin collis, Anglo-Saxon hyll, and 
English Azll, afford a mere instance of the same well- 
established letter-change. 

It is thus seen that, step by step, without in any instance 
quitting the path of acknowledged scientific fact, we are led 
to see that our remote Aryan ancestors called a “stone” 
gila or cara, because of its cutting or Awr-ting nature and 
use; and that the English words kill, quell (k=¢) preserve 
this hurting, wounding sense; while the parallel form hill 
(hA=¢, cf. quar-ry, quartz, quer-n) preserves a remembrance 
of the stony character of the primitive hurter, or killer. 

There is yet another word of rare interest built upon the 
ancient base ¢ri, and that is ¢ilpa (English, skill), a word 
expressing proficiency in any mechanical art. The dis- 
coveries of anthropologists have shown that stone-chipping 
was the first art practised by man; and it is, to say the 
least, remarkable that the word expressing mechanical skill 
in ancient India should be formed from the word meaning 
* stone.” 

It may be thought that I have, in this paper, collected 
together a few obscure words to give plausibility to my new 
theory. This, however, is by no means the case. Many of 
the words I have cited from Sanskrit were in active use, 
and have given rise to numerous derivatives, the connec- 
tions between which are fully acknowledged. 








SAWFLIES. 
By E. A. Butter. 


m|F all the names popularly applied to insects, 
there is none that does duty more widely 
than the word “fly”—an indiscriminate 
use of the term which is most unfortunate 
and eminently misleading, and which renders 
it almost useless for systematic purposes. 
Take, for example, the creatures known as 
“‘ soldier flies,” “‘ichneumon flies,” “ gadflies,” ‘ caddis flies,” 
“dragon flies,” “lantern flies” ; it is but natural to suppose, 








from the similarity of names, that they are all closely allied 
in structure, whereas exactly the reverse is the case—each 
represents a totally distinct type, one only being a true fly, 
and all they have in common is that they are insects, and 
that they possess the power of flight. There is, indeed, 
scarcely one of the seven chief orders of the class Insecta 
which cannot reckon “flies” of some sort or other as 
included within its boundaries, though, in strict propriety, 
the name belongs to only one of the seven. It follows, 
therefore, that it is wholly unsafe to base upon the mere 
name any conjecture whatever as to the zoological position, 
and, therefore, the structure of an insect which has the mis- 
fortune to be dubbed a “fly.” And the creatures whose 
name stands at the head of this paper furnish an illus- 
tration in point, for sawflies have no connection whatever 
with the true. flies (i.e. two-winged insects, of which 
the common house-fly, gnats, and daddy-long-legs are well- 
known examples), but are, in fact, hymenopterous insects ; 
i.e. they belong to that marvellous and particularly inter- 
esting group which contains also the bees, wasps, ants, 
and ichneumon flies. 

In their earlier stages, sawflies are always associated 
with plants, and hence they are often spoken of as 
“ Phytophagous,” or plant-eating, Hymenoptera, a name 
which, it must be borne in mind, refers only to their habits 
in their immature condition. In the larval stage of their 
life, when they are more or less caterpillar-like in form 
(fig. 1), they are very voracious, and the ravages of two or 
three abundant species a 
have sometimes become M/j a mI WZ 
scarcely less than a x COW aT ae 
national calamity. The KS WAAAY 
horrid little greenish-grey 
caterpillars that, by their 
extraordinary numbers and insatiable greed, too often reduce 
the leaves of our currant and gooseberry bushes to gaunt 
skeletons of bare ribs, are the larve of one species, scien- 
tifically known as Nemaius ribesit, and the blackish grub 
called the “Nigger” or “ Black Palmer,” which has, at 
intervals, appeared in incredible numbers, and wrought 
fearful havoc in the turnip-fields, is another example. Pear 
and plum trees also sometimes suffer severely from certain 
sawfly larve called “ slugworms,” and even forest trees, such 
as pines, are not exempt from attack. 

In the early summer swarms of the perfect insects occa- 
sionally invade even our streets, and create astonishment 
by their transient appearance; but, as a rule, sawflies are 


ay Y 






Fig. 1. 


quiet and unobtrusive in habits, and do not court observa- 
tion, and are in consequence very little known to any but 
professed entomologists, so that, in talking about them to 
one’s non-entomological friends, one has usually first to 
explain what sort of being a sawfly is. Fortunately this is 
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not a very difficult matter, for, with few exceptions, they 
are one of the most easily recognisable of all natural groups. 
In a sawfly we have, then, a six-legged flying insect (fig. 2), 
with four more or less transparent, glistening wings, shaped 
something like those of a bee or a wasp—i.e. the upper pair 
larger than the lower, and the adjoining edges of the two 
wings on each side so closely applied to one another when 
fully extended as to give the appearance of a single wing 
instead of two. A careful examination of the wings, how- 
ever, shows a means of at once distinguishing them from 
bees’ wings, or indeed from those of any other of the 
Hymenoptera. The so-called veins or nervures, which give 
consistency to the membrane of the wing, are more numerous 
in the wings of sawflies than in those of bees, and as a 
consequence the wing itself is divided by them into a larger 
number of areas, the divisions reaching to the margins, 
whereas in bees the venation stops short some little distance 
from the margin. Fig. 3, which shows the contrast between 


A 8 
Fig. 3. 

the fore wing of a bee (Bombus) and that of a sawfly 
(Tenthredo), will make this manifest. It must not be 
imagined that this framework of strengthening tubes is 
distributed at random ; a definite course is always followed, 
which is identical in members of the same group, but dif- 
ferent in different groups, and can therefore be used as a 
means of classification. 

In the body of a typical sawfly, again, we do not find the 
bulky and densely hairy condition so often seen in bees 
(though a slight covering of hairs is sometimes present), 
but the form is narrower and more nearly cylindrical, and 
the surface naked and shining. Another important point 
of difference is seen in the method of attachment of the 
abdomen to the thorax ; the wonderful constriction at the 
waist which is the proverbial characteristic of a wasp is 
here absent, and instead we have a union of thorax with 
abdomen by the whole of their respective bases—an arrange- 
ment unique amongst the Hymenoptera. This difference is 
well shown in fig. 4, in which a is a side view of a wasp’s 
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body, and B that of a sawfly. If these points be clearly 
grasped, and if then the conception of the insect so formed 
be completed by the addition of a hard, squarish head, 
carrying a pair of stoutish and usually unbranched antenne, 
the general appearance of a sawfly ought to be pretty accu- 
rately photographed on the mind, and there should be little 
difficulty in recognising the insects when met with. 

As regards colour, sawflies are often very prettily orna- 
mented. Reds, yellows, and greens are the chief hues 
employed in their decoration, and the abdomen, as affording 
the widest scope for anything like a pattern, is of course 
usually the part most gaily coloured. Here we may very 
frequently find transverse bands of red or yellow, with 
black as the general ground colour, or the body may be 
bright fresh green, or deep yellow, and either immaculate, 
or more or less barred and banded with black. The 
specimen figured above has two segments in the middle of 
its abdomen, and two triangular spots on the next segment 
clear yellow, and the legs are variegated with yellow and 





black, while sundry spots of yellow appear on the face and 
thorax. In some cases the colours are metallic and brilliantly 
shining, giving the insect a very handsome appearance. 

But we have yet to see why these creatures are called 
sawflies. If we take a female specimen, lay it on its back, 
and examine the extremity of the abdomen with a hand- 
lens, we see something similar to what is shown in fig. 5, 
which represents those parts in 
avery common yellow banded 
species, called Allantus arcu- 
atus, which may often be found 
on the flowers of Umbellifere. 
Here pp are two brownish 
plates set on almost perpen- 
dicularly to the plane of the 

ay body, and opening in the 
Fia. 5. middle like a pair of folding- 
doors, to allow of the passage 
of a pair of strong but elegantly-shaped saws, the edge and 
tip of which are shown protruding at s. Each saw consists 
of a thin, notched blade, the back of which fits in a groove 
in another similarly notched but much stouter piece, and 
the two double saws thus constructed, when placed side by 
side with the notched edge pointing out between the two 
valves before alluded to, present the appearance shown in 
the figure. This carpentering apparatus can be worked, 
saw-fashion, by muscles attached to its inner extremity, and 
is used by the insect for making notches or slits in the 
leaves, stalks, or twigs of plants, to serve as receptacles 
for the eggs. Needless to say, therefore, it is a structure 
confined to the females. 

The males can generally be easily distinguished, not only 
by the absence of the saw, but also by the shape of the 
body, which, as might be expected, is narrower and more 
parallel-sided than that of their partners. Besides this 
there is the remarkable fact, so different from what is 
usually the case, that they are frequently much less brightly 
coloured, and whatever in the way of pattern may naturally 
belong to the species, is often blurred and indistinct in the 
males, while perfectly clearly marked in the females. Hence 
it is sometimes almost impossible to distinguish between the 
males of closely-allied forms, though their partners may be 
fairly distinct. There is also great disproportion in the 
relative numbers of the sexes. The females are always far 
more numerous than the males, and in a large number of 
species no males are known at all. This is the condition in 
which upwards of fifty of our British kinds are at present 
situated. Of course this may in some measure be merely a 
consequence of insufficient observation, and it would be 
unsafe to conclude that in all these instances there really are 
no males, and that the species have got into an unisexual 
condition, consisting of females only. Yet such seems to be 
the conclusion to which one is forced with regard to some at 
least. For, when we remember that sawflies have been 
under more or less close observation for a number of years, 
and when we find that there are common ones of which 
females can be captured in abundance, while no one has ever 
seen such a thing as a male ; that collectors have reared these 
same insects from the caterpillar in hundreds, and nothing 
but females has ever resulted ; that, again, these females 
have been found to be able, without any access to the other 
sex, to produce eggs which have turned out to be fertile, 
and that, finally, descendants from such females have been 
reared for successive generations, still without any ad- 
mixture of the opposite sex, we are compelled to admit that 
all this appears to be strong presumptive evidence against 
the existence of what is, in these cases, certainly the weaker 
instead of the stronger sex. Still, there always remains in 
such instances the possibility that the effect of an antecedent 
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fecundation may persist for several generations, in accord- 
ance with what has been proved with regard to other 
animals, as e.g. some of the so-called “ water-fleas.” Remem- 
bering, therefore, the proverbial difficulty of proving a 
negative, it would perhaps not be safe at present to come to 
any more definite conclusion with regard to sawflies than 
that, in some instances, males certainly have very little to 
do with the perpetuation of the species, and that occasion- 
ally they may, perhaps, be altogether non-existent. 








WAVES OF ELECTRICITY. 
By R. Camper Day. 


sal the last meeting of the British Association 
for the Advancement of Science, the address 
of Professor Fitzgerald in Section A 
attracted everybody’s attention to the in- 
genious researches of Dr. H. Hertz of 
Karlsruhe into the nature of electricity. 
The highest authorities, and among them 
Sir William Thomson, agreed that the 
“discovery of the electromagnetic wave ” was of sufficient im- 
portance to mark an epoch in the annals of science. The 
subject is a complex one, demanding for its full comprehen- 
sion a knowledge of higher mathematics ; but the point of 
the matter admits of being presented in a popular form, and 
the experiments of Dr. Hertz can easily be described so as 
to be intelligible to the student who has made some little 
progress in electricity. The statement of Professor Fitz- 
gerald that the transmission of electric waves through the 
air and the reflection of the waves from a wall had been 
experimentally demonstrated, must have appeared almost 
incredible to many of your readers; but from the following 
description of the experiments, it will be seen that the 
assertion was not exaggerated. 

Electricity is an agent which is only known by its effects. 
It is commonly supposed to flow along a wire in a current ; 
but what it is that flows, and how it flows, if indeed it 
really does flow, is at present a mystery. All our know- 
ledge of electricity is derived from the observation and 
measurement of its effects. It can heat a wire, deflect a 
magnet, magnetise a soft iron bar, and produce chemical 
action. But the most striking of the properties of elec- 
tricity is its power of exerting influence at a distance. 
When a current of voltaic electricity is made to pass round 
a hoop of copper wire in the neighbourhood of a similar 
but carefully isolated hoop, the current in the former excites 
a current in the reverse direction in the latter. By what 
means is the power transmitted across the air from the one 
hoop to the other? Is it a case of “action at a distance?” 
Or is the power propagated by some medium, just as light 
is propagated by waves in the luminiferous ether? This is 
the point which Dr. Hertz has been investigating, and the 
conclusion at which he arrives is that electricity and light are 
transmitted through space in precisely the same manner. 
The newly observed electric waves are transmitted through 
ether exactly like those of light, except that they are longer, 
so much longer that they could not affect the retina as light. 
The prophetic insight of the late Professor J. Clerk Max- 
well enabled him to state that light was probably produced 
by electric vibrations on an infinitesimal scale, and Dr. 
Hertz’s experiments seem to justify the statement. 

In order that the course of the experiments may be 
readily understood, a few words are necessary in explana- 
tion of the expression “an oscillatory current,” for it was 
by the use of oscillatory currents that Dr. Hertz was led to 








his discovery. When the inner and outer coatings of a 
charged Leyden jar are brought together by means of a 
‘“‘discharger,” a bright spark is seen of extremely short 
duration. It has commonly been supposed that at the 
moment of sparking the positive and negative electricities in 
the two coatings rush together instantaneously. The modern 
view is, that in the fractional part of a second occupied by 
the flash, the electricity oscillates backwards and forwards in 
the track of the spark some thousands and perhaps millions 
of times. The fact of this oscillation may be said to have 
been proved long ago, so far as the spark of a Leyden jar or 
an induction coil is concerned ; and by analogy it is inferred 
to be true of lightning also. But that the authorities are 
by no means unanimous on this point is clear from the 
lively debate on lightning-rods which took place at the meet- 
ing of the British Association ; and lightning cannot, like 
the spark of an induction coil, be easily subjected to analysis 
by revolving mirrors or any other means. Be that as it 
may, enough has been said to explain what is meant by the 
word “ oscillatory ” as applied to an electric discharge. 

Dr. Hertz took a piece of copper wire about a yard long 
and divided it in the middle by a space of a quarter of an 
inch, keeping the two pieces (both insulated) in the same 
straight line. To the outer ends he attached a pair of 
rectangular pieces of brass, so that the whole was not unlike 
the paddle of a canoe, divided in the middle of the handle ; 
and to the inner ends, on either side of the dividing space, he 
attached two small brass knobs. He then took a powerful 
induction coil, and connected the two ends of its secondary 
circuit to the two small knobs. The result, of course, was 
that when the induction coil was working, sparks were seen 
to pass between the two knobs, and these sparks were 
oscillatory in character. During the passage of a spark, the 
current kept oscilliting backward and forwards, not only 
between the knobs, but along the straight pieces of wire 
from the end of one brass rectangle to the end of the other. 
For convenience of exposition, Dr. Hertz in his paper calls 
these two straight pieces of wire with their attendant in- 
duction coil the “ primary” circuit (primdre Schwingung). 

The next step was to take a hoop of copper wire, having 
a diameter of about 2 feet 4 inches, divided at one point by 
a small “air space” so as to form a nearly complete circle. 
He suspended the hoop in the neighbourhood of the primary 
circuit, and, as might have been expected, whenever a spark 
passed between the knobs of the primary circuit, a spark 
(likewise oscillatory) was produced by induction at the air- 
space of the hoop. It occurred to Dr. Hertz that this 
effect might be intensified by applying the well-known 
principle of “ resonance.” If his hoop were constructed of 
such a size as to make its period of oscillation the same as that 
of the primary circuit, or, in other words, so that the frac- 
tional time occupied by a single oscillation of the electricity 
would be the same in both, it was probable that the force of 
induction would be considerably increased; just as the 
waves of sound emitted by a vibrating musical string im- 
pinging on another string of the same pitch will throw it 
into violent vibration. He accordingly tried hoops of 
different capacities, and found that the size finally adopted 
gave the best results, any increase or diminution of size 
being attended by a diminution in the length of the spark. 
From this it may fairly be inferred that he had hit upon a 
hoop of the proper capacity to exhibit a “period of oscilla- 
tion ” uniform with that of the primary circuit. And when 
he found that by varying the shape of his hoop he could 
produce what he calls “overtones,” or, in other words, 
oscillations with extra nodes, the supposition that a case of 
resonance was before him was strongly confirmed. 

The fact that the phenomena of resonance are among the 
observable effects of electricity is in itself presumptive 
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evidence of the existence of waves; but something more 
than this has been contributed by Dr. Hertz. In the science of 
optics, what finally turned the scale in favour of the 
adoption of the undulatory theory of light and the 
luminiferous ether was the phenomenon of interfer- 
ence. It is well known that waves of light, heat, 
or sound can be made by interference to produce darkness, 
cold, and silence respectively. Dr. Hertz has succeeded in 
finding a completely analogous phenomenon in electricity, 
and the experiments which establish this point are beautiful 
and ingenious. They were conducted in a lecture-room 
measuring about 49 feet in length by 46 feet in width, and 
18 feet in height. The width at his disposal, however, was 
limited to 27 feet by two rows of iron pillars running 
parallel to the longer side walls. The iron chandeliers 
were taken down, and everything removed from the room 
except wooden forms and tables, which would not produce 
any appreciable disturbing effect. To one of the end walls 
he affixed a sheet of zinc, 13 feet high and 6 feet wide, con- 
nected by wires to the gas and water pipes, so as to give it 
the character of a conducting surface ; and near the opposite 
wall he fixed his primary circuit in a vertical position, with 
its sparking point opposite the middle of the zinc sheet at a 
distance of about 43 feet. He then took his resonant 
circuit (a hoop of 14 inches radius) and placed it at various 
distances between the primary circuit and the zinc. The 
idea was that waves excited by the primary oscillation 
impinging on the sheet of zinc would give rise to return 
waves, which at some points would augment and at others 
neutralise the force of the direct waves. The result more 
than justified the expectation. Starting from the primary 
circuit and moving his hoop towards the zinc, Dr. Hertz 
observed a steady diminution in the sparks of the hoop 
until he arrived at a point about 26 feet from the zinc. 
Here the electromotive force began to increase ; at 21 feet it 
began to decrease again, reaching a minimum at 13 feet. 
After this point there began another increase, followed by 
another diminution, terminating at the wall itself. In 
brief, the general result arrived at was that the space of 
26 feet from the zinc towards the primary circuit contained 
a huge invisible stationary wave of “ electric force,” and a 
similar wave of “ magnetic force” lagging half a wave-length 
behind the electric wave. But if this were the case, Dr. 
Hertz argued that he ought to be able to predict the 
behaviour of the sparks in every possible position of the 
movable hoop. For this hoop was made to rotate on an 
axis passing through its own centre, so that the air-space 
could be brought to any point in the circumference at the 
will of the operator ; and Dr. Hertz endeavoured to calculate 
what was to be expected on his thus revolving the hoop at 
any given point. His calculations fully agreed with the 
results obtained by experiment, and, in short, all the con- 
ditions of accurate and logical reasoning were amply fulfilled, 
The space at my disposal will not admit of my discussing 
the bearing of the discovery on the theories of the nature of 
the ether and the relation of electricity to light, but the 
readers of KNOWLEDGE will be able to see from this outline 
of the facts that the eulogy pronounced by Professor Fitz- 
gerald at the meeting of the British Association was fully 
deserved. 








Madame Kowalewska, to whom the Institute at Paris 
awarded the grand prize for mathematics, is a descendant 
of Matthias Corvinus, King of Hungary. This highly- 
distinguished lady holds a professorship of mathematics in 
a Swedish University. Some months since she was received 
with exceptional honours on attending a sitting of the 
Academy of Sciences in Paris. 





THE COMMON ADDER. 
By A. J. Fiep. 


ym) APPILY in England there are neither rattle- 
snakes nor lance-heads, the only poisonous 
reptile in the British Isles being the com- 
mon adder (Pelias berus). 

This snake is fairly common in most parts 
of Europe, from Northern Russia to the 
South of Italy and Spain, haunting all 
manner of dry wooded places. It is justly feared on 
account of its venom, the virulence of which has, however, 
been somewhat over-estimated.* On the Continent nume- 
rous deaths are recorded from adder-bites ; but we must be 
wary about these, for when Continental writers speak of the 
common viper or adder, as a rule they refer to the common 
asp (Vipera aspis), which is much more abundant in most 
parts of Europe than Pelias berus. 

Nevertheless, the bite from an English adder is not a 
pleasant thing, especially in the middle of summer, when 
the heat renders it a more serious affair. A painful acci- 
dent happened to me one hot August day about five years 
ago in Epping Forest. I was eagerly trying to catch a rare 
beetle, when I fell into a thicket, where I must have put my 
hand upon an adder, for I saw him gliding off and felt a 
prick which was hardly noticed and thought to be a thorn- 
scratch till some ten minutes had passed, when my 
hand became stiff and painful. About a quarter of 
an hour afterwards I experienced a sensation of giddiness, 
accompanied by a sharp burning pain in the arm. My 
right thumb, on which the wound was inflicted, now became 
quite swollen, and several livid spots and blotches were to 
be seen on the back of the hand. Fortunately I had some 
ammonia with me, which is useful for insect-stings as well 
as for adder-bites. I cut open the wound and rubbed in the 
strong solution of ammonia, and tied my pocket-handker- 
chief round the affected arm, using the stick of my entomo- 
logical net as a tourniquet to twist round and tighten the 
ligature so as to prevent the poisoned blood from being 
carried into the body. These precautions, with a dose of 
pure alcohol I had with me, served their purpose, but the 
whole day I felt a rather unpleasant tingling sensation in 
the arm ; otherwise, the giddiness ceased, and there was no 
serious trouble. On reaching home I rubbed the hand and 
arm well with olive oil, as an extra precaution, although 
perhaps this was unnecessary. The original wound consisted 
of two very small punctures hardly larger than a prick from 
a sewing-needle. The viper sometimes bites sideways, and 
only one poison-gland is partly emptied, but in my case 
both fangs entered, and poison from both glands must have 
been injected. I mention this together with the heat of the 
day to show that it was probably a bad bite. Notwith- 
standing the smallness of the wound there is often a distinct 
scar left, which is caused by the growth of inflammatory tissue. 
The morning after the accident the pain had quite left me, 
and I have not felt the slightest inconvenience since. 

The illustration shows the fangs, erect and depressed, and 
the bones of the skull. It will be noticed that the fangs 
of venomous snakes are not special weapons but simply 
modified teeth, and it is an interesting fact in connection 
with evolution that this form of dentition survives in some 
of the higher vertebrata, such as apes (Simiad@), also in the 





* Felix Fontana, in his “Treatise on the Venom of the Viper,” 
computes that three grains of viper-venom are necessary to kill a 
man ; but the poison-glands of the viper contain generally not more 
than two grains, and this small quantity is never completely 
exhausted by a single bite. Fontana is an authority on this sub- 
ject, as he has made about six thousand experiments on viper bites 
and venom. 
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now extinct [chthyosaurus, The fangs of the adder are long 
and tubular, and they are implanted in a movable bone which 
is articulated to the maxillary bone of the upper jaw. When 
the fangs are not in use, they are recumbent on the jaw, 
and quite hidden by folds of skin. The adder has the power 
to erect them when he pleases by means of a small muscular 
apparatus. The poison-gland, which probably represents 
the salivary glands in the higher animals, consists of several 
little bladders composed of granulous tissue. The tube is 
not connected with the inner part of the tooth, but is 
formed by the closing round of a furrow in the outer part of 
the tooth. This tube leads into a canal which is situated 
towards the base of the fangs, and is then continued by a 
duct, which again receives the tubular ducts from the 
poison-gland. When the fangs are raised, the closing of the 
jaw presses the muscles against the poison-gland, which 
sends out the venom through the tubes into the wound that 
has been inflicted. 

Dr. Giuseppe Badaloni,* in a series of experiments, has 
shown that the ordinary viper or adder in cold weather is 
scarcely poisonous, the venom then in the poison-glands 
being less virulent, as well as less in quantity. 

All wanton cruelty cannot be too strongly denounced. 


| 





But when we think of the thousands of our fellow-men who 
die annually by reason of our want of knowledge with | 
respect to snake poisons, the importance of experimenting | 
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FANGS DEPRESSED. 
on living animals (for by this means alone can an antidote 


be found), in this case cannot be over-estimated. It is a 
melancholy fact that among our fellow-subjects in British 
India, over 20,000 persons perish every year from snake-bites! 
We may truly say, then, that he who hinders the progress of 
such investigations commits a sin against mankind. But 
as I am not a licensed vivisectionist, I had better state 
that the following experiments were not made in England. 
When I want to make such experiments I goover to Boulogne. 
A small white mouse was put into a glass case, containing 
half a dozen adders. At first it did not seem to pay much 
attention to its formidable foes, but sat in the corner licking 
its paws, and washing its face with them. One of the 
female adders, on the other hand, seemed greatly annoyed, 
and followed the movements of the mouse with a vigilant 
eye, hissing loudly. The mouse noticed this, and, after 
mancuvring round the adder a little, pluckily sprang upon 
her back, biting her five or six times. This was repeated 
again and again. Curiously enough, the adder now appeared 
afraid of the little creature, and tried hard to avoid it, but, 
suddenly using all her force, the adder brought down her 
now erected fangs on the body of the mouse. Immediately 
it was struck the poor little creature seemed to know that it 
was conquered, and crept to the other side of the case. 
gasping for breath. About fifteen minutes afterwards slight 


* Lancet, May 5, 1883. _ 
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convulsions began. After staggering across the case once 
or twice, it seemed partly to recover for a little. It was 
now taken out of the case to be carefully examined. 
The pupils of its eyes were dilated, but contracted upon 
the application of light; its temperature was low, and 
the heart’s action, measured by means of a little instru- 
ment for registering the pulsations, was shown to be very 
feeble. There was an occasional spasm of the diaphragm, 
and twitchings of the muscles of the legs. Half an hour 
afterwards it vomited some frothy mucous matter. Its 
body had been steadily swelling, and by this time it had 
assumed almost double its original dimensions. Six hours, 
however, elapsed before this poor little creature died, all 
which time it appeared quite unconscious, There was not 
the slightest external wound visible to the naked eye, but 
with the aid of a lens, I thought I could trace marks where 
the fangs had entered. On removing the skin two deep- 
seated punctures exhibited themselves near the bladebone, 
around which there was severe inflammation. The blood 
was in a fluid state. The vertebral column was ‘seriously 
contorted, and the muscles appeared of a dirty red colour. 
Another mouse was subjected to the same treatment, but 
on its being bitten I injected four and a half minims of 
two per cent. solution of permanganate of potash with a 
small hypodermic syringe. The part affected became swollen 
and inflamed, and there was profuse salivation, but the 





SKULL OF ADDER, 


mouse completely recovered in two or three days, thus 
showing that this antidote is sometimes very effectual in 
viperine poisoning.* : 

Maternal affection in the adder is very great, and it often 
happens that the mother dies in the act of defending her 
little ones. Many naturalists declare that they have ob- 
served the female adder open her mouth and allow her 
young to retreat down her throat when alarmed by any 
sudden danger, and, further, that they have seen them 
return. To tell the truth, I was rather incredulous on this 
point, until one day, while dissecting a dead adder, I found 
three young adders, alive, lying lengthways in the stomach 
of their mother ; the adder was a female, and I conclude 
that it was the mother who had swallowed her young, and 
not a hungry cannibal who had eaten them. The adder 
was one which had been killed by a countryman, who had 
disturbed it and knocked it on the head while running 
away. The adders were about 44 inches in length, but 
though so small, they were active and very irritable. The 
mother was about 18 inches long. But I have never myself 
seen a mother swallow its young. 

The colour and markings of the adder are so exceedingly 
variable that to give a description in the small space 
allotted here would only confuse the reader. However, the 
above illustration is a good representation. 


* Tt is quite useless in the case of a bite from a colubrine snake. 
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In the cut will be seen the first act of a curious tragedy, 
which is constantly repeating itself in the reptile world 
under the auspices of Dame Nature. It is an unfortunate 
toad, which has fallen into the clutches of one of its many 
enemies, an Indian snake, now just about to dispose of it. 
The attack is generally commenced by the snake seizing the 
toad or frog by its right hind leg; the whole body of the 
victim at once becomes paralysed. The snake proceeds to 
work the whole of the leg and part of the body into its 
mouth, and then the left leg, and slowly and surely the whole 
of the body follows, being sucked in by a curious muscular 
action. While this is going on the poor frog is uttering 
most pitiful cries (such cries are only heard from frogs when 
in the power of a snake), but it does not make the slightest 
struggle or attempt to escape, and after a few minutes it 
falls into a kind of hypnotic condition. The frog is swal- 
lowed entire, and the operation frequently takes more than 











SNAKE SEIZING A TOAD BY ITS RIGHT HIND LEG. 


half an hour. As the snake swallows, the great jaws open 
wide, and turn almost backwards. The sight is most 
strange. A novice seeing it for the first time would think 
that the head was going to turn inside out. The adder is 
so shy that I have not yet been able to see one feeding. 
No doubt its mode of taking prey is somewhat different, as 
most venomous snakes first kill their victim by poison before 
eating it. 

Adders are capable of living without food for an astonish- 
ing time, and it is supposed that in their natural state they 
only feed during a small portion of the year. They are 
very voracious after hibernation, swallowing wholesale 
field-mice, shrews, small birds, frogs, and occasionally 
newts.* The size of the animal seems never to discourage 
the adder if he can get the object of his desire into his 
mouth. I have known an adder about 15 inches long 
swallow a toad as big as my fist. It remained like a great 
lump projecting from his side for several days, and was 
only slowly digested. I have only been successful in 





* In the “ Mag. Nat. Hist.” an adder is mentioned which had 
swallowed a lizard nearly as large as itself, and one of whose legs 
came through its skin and caused its death. 





taming one adder, but he became very tame, and would let 
me do anything with him. He showed a decided taste for 
music. He would come to me on being called and nestle 
under my coat. 

Extraordinary as it may seem, this terrible viper-venom 
can be taken internally without any ill-effects.* I have 
myself swallowed about two grains at one dose. The 
sensation produced on the tongue is analogous to that 
caused by greasy substances, but, as Professor Bell remarks, 
should any part of the mouth or cesophagus be in a state 
of ulceration however slight, there would be great danger 
attending such an experiment. 

The drawings of the adders’ heads and the larger drawing 
of the adder illustrating this paper have been kindly made 
for me by my friend, Mr. H. G. Baggs. The skull is taken 
from a skeleton of an adder in the Natural History Museum 
at South Kensington. 








Seffers. 


[The Editor does not hold himself responsible for the opinions or 
statements of correspondents. | 








MR. INWARDS’ COMPENSATED PENDULUM. 
To the Editor of KNOWLEDGE. 


Sir,—Lord Grimthorpe has pointed out in your January 
number, by reference to the first edition of his invaluable 
book, “Clocks, Watches, and Bells,” that he had before 
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Mr. INWARDS’ LorD GRIMTHORPE’S 
PENDULUM. PENDULUM. 


1850 proposed a pendulum to which mine—described in 
the Royal Astronomical Society’s ‘Monthly Notices,” 
November 1888—had some points of similarity. 

When I had drawn out the plan of my pendulum, I sub- 
mitted it to a friend who at once referred me to the short 
description of Lord Grimthorpe’s earlier and abandoned 





* « Bell’s British Reptiles,” page 63, 
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project on page 64 of the seventh edition of his work. I never 
saw the first edition. On reading this description I at first 
thought that the whole ground of my design had been 
anticipated; but when I had made a sketch of Lord 
Grimthorpe’s pendulum I found, as I think your readers and 
Lord Grimthorpe himself will find, that the two plans are 
essentially different, and that his lordship’s pendulum would 
fail to act for a reason other than those he has himself 
brought against it. Here are sketches of the two schemes of 
compensation, from which it will be seen that they differ in 
a very vital point, and only resemble each other in the 
compensating rods being separated from the pendulum, and 
in both moving a clip which embraces the spring. 

In Lord Grimthorpe’s proposed arrangement the com- 
pensating rod or wire is attached to a fixed point, A, at about 
the level of the pendulum bob. As this point is fixed to 
the back of the clock case, or to the wall, it is clear that the 
whole space of wood or wall between A and the point of 
suspension of the pendulum must enter into the com- 
pensating system. This will be more easily seen if we 
consider for a moment what would be the effect if the clock 
case were made entirely of the same metal as the pendulum- 
rod, and did not much exceed it in thickness. 

In such a state of things the compensation would be 
entirely annulled, as the clock case would expand as much 
in one direction as the compensating-wire in the other, so 
there would be no alteration in the position of the clip on 
the pendulum spring, and consequently no compensation 
at all. 

The clock case being of wood only lessens this evil, and 
introduces another from the varying expansion caused by 
moisture. If the points are fixed to a wall the error is 
only altered in degree, as of course the wall must expand 
and contract also. 

Making the lever with unequal arms would not cure the 
defect of the greater bulk of the wall or clock case, causing 
them to take up heat ina much more tardy manner than 
the light pendulum-rod. 

In my plan all this is provided against by starting the 
compensating system from a point A behind the pendulum- 
spring, and by using inverted zine rods in addition to a 
second rod of steel as roughly shown in the sketch. To the 
objection that my long pendulum-spring would be much 
more sensitive to sudden changes of temperature than the 
compensating-rods, I reply by making the zine rods thin 
like the spring for a short portion of their length. In my 
plan this may be safely done, as the zinc is only in moderate 
tension, and might be thin all along if so required. 

Now with regard to the elasticity of the spring, varying 
with its length, and this in an irregular way, I think there 
are good grounds to hope that this variation will be so 
small in amount that with a long spring and a heavy 
pendulum, it will be found quite an insensible quantity. 

When one considers that the whole alteration in length 
caused by temperature is only about the fiftieth of an inch 
—say the thickness of a postcard—and even this variation, 
so far as it advances by even steps, is corrected along with 
the temperature error, there is but a very little left to be 
accounted for. It is the fraction of a fraction, eluding 
experiment and defying calculation, and its only etfect could 
be to diminish or augment in an infinitesimal degree the 
are swung by the pendulum ; and it is very doubtful if this 
would affect the time of oscillation to any extent which 
could ever be measured or even discovered. By cutting a 
long hole in the pendulum-spring where it is gripped, even 
this small error has been provided against—I do not know 
who invented this—so as to secure that the spring shall 
bend at its weakest point, leaving the part below com- 
paratively straight and rigid. The case of a watch balance- 





spring is hardly comparable, as in the pendulum-spring we 
are dealing with a mere elastic hinge. I am consoled a little 
by the remark in “ Clocks, Watches, and Bells,” page 298, 
7th edition, that “the spring by which a pendulum is held 
produces no sensible effect on its time.” 

Should my pendulum—two are now being made—prove 
successful, I must ask Lord Grimthorpe to forgive my 
having in two points adopted the abandoned offspring of his 
brain, and I shall have to thank several friends for kind aid 
and suggestions ; but should it prove a-dismal failure no 
one will be much interested as to who has been the first to 
make the various mistakes. Priority in error is so easily 
yielded. 

I thank Lord Grimthorpe for kindly putting me right 
about the Westminster clock. : 

RicuarD Inwarps. 

20 Bartholomew Villas, N.W. : 

January 12, 1889. 





VARIABLE STARS. 
To the Editor of KNow LEDGE. 


Sir,—In the January number of KNowLepce Mr. Monck 
(on page 56) suggests the interposition of a nebulous cloud 
as a possible cause of the variability of certain stars. A 
similar suggestion has, I believe, been made by Professor 
E. C. Pickering. The following observations were made 
before I was aware of the theory which they seem to render 
probable, at least in the case of 8. Corone. I give the 
observations as taken from my observatory notes :— 

S. Coroner, R. A. 15h. 16m. 55s. N. Decl. 31° 45:8. 

1886. November 18. The variable was observed, not as a 
sharp distinct star, but more like a small planetary nebula, 
or asmall star enveloped in a bluish atmosphere. Other 
stars in the neighbourhood were perfectly sharp. 

November 23. There is still a bluish haze about S. 
Corone. 

November 29. The appearance was that of an 11th 
magnitude star, but clear and distinct. 

1887. November 1 and 19.—The variable was about the 
11th magnitude, clear and distinct, a well-defined star. 

1888. October 6 and 22, November 26.—S. Coron 
enveloped in bluish haze. 

The variable during this interval sank from the 10th to 
the 12th magnitude, and again appeared as a planetary 
nebula. The reputed period of 8. Corone is 360°4 days. 
The telescope used was a 6-inch refractor, and at the time 
of each observation stars in the same field as 8. Coronz were 
sharply defined.— Believe me, yours faithfully, 

C. E. PEEK. 

Rourdon Observatory, Lyme Regis: 

January 19, 1889. 


[Mr. Peek’s observation, whatever the interpretation of 
it may be, is an interesting record of fact. One can hardly 
believe that a nebula in the neighbourhood of the star, and 
large enough to be seen at such a remote distance, could 
move within a few days from a position where it would be 
wholly seen to one where it would be wholly lost. If we 
look for an astronomical explanation of the observed fact, 
it would seem to point to a small nebula, or dust-cloud, or 
cometary flight of stones comparatively near to the solar 
system ; so that the earth’s motion over a few million miles 
would give rise to a parallax of many seconds, and be 
suflicient to shift the absorbing body right across the line of 
sight. It is a significant fact (which has already been 
pointed out by Mr. Monck) that so many variable stars 
have a period about corresponding to the terrestrial year.— 
Eprror. | 
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“THE FACE OF THE SKY.” 
To the Editor of KNOWLEDGE. 


Sir,—A correspondent having referred to the fact that I 
have omitted to give the signs in which the moon was to be 
found from day to day, as had previously been done in the 
column of KNowLEeDGE under the above heading, I may, 
perhaps, be permitted to give my reasons for omitting to do 
so. The presence of a bright moon in, say, Cancer or Pisces, 
would not help a tiro to recognise those constellations, as 
every star would be obliterated ; indeed, very few stars are 
visible within a radius of 40° round a full or nearly full 
moon when near the meridian in winter, in whatever con- 
stellation she may be found. Secondly, at a given moment 
the moon may be situated in one constellation, if we take, 
say, Prector’s atlases as our reference, or in another if we 
employ Argeliinder’s or Heis’s. To give an example: On 
the 10th of this month (January) the moon entered Aries 
from Cetus at about 3 p.m., according to Proctor’s smaller 
atlas, and did not again return to the constellation Cetus. 
Yet, according to the “ Nautical Almanac,” the star p Ceti 
was occulted at 6h. 52m. the same evening, and did not emerge 
till 8h. 15m. p.m.; while, according to Heis’s “ Atlas 
Ceelestis,” the moon did not enter Aries till 11 p.m. that 
evening. Let anyone take two standard atlases, such as 
Proctor’s and Heis’s, and compare the boundaries of Pisces, 
Cetus, Aries, Taurus, as shown on them; and he will be 
astonished at the differences between the two. For these 
reasons I have thought it better to omit any notice of the 
constellations in which our satellite may be found from time 
to time. I shall at all times be glad to receive any sug- 
gestions as to any improvement or modification of “ The 
Face of the Sky.” HERBERT SADLER. 

January 1889. 

— 
THE HEALTH OF LONDON. 
To the Editor of KNOWLEDGE. 

Str,—Referring to diagrams pp. 61, 62, it may, I think, 
interest some readers to extend some of the curves to the 
end of the year, as directed by the following data :— 

Weeks ending 


Dec.15 Dec. 22 Dec.29 Jan. 5 
London death-rate . Li? 22:0 20°0 214 
Diseases of respiratory 
system (deaths) 330 440 412 484 


Days of recorded fog. 5 3 0 6 
Mean temp. of air 33°39 = 40°42 42:5 3.1°8° 
For further details see the Registrar-General’s “ Weekly 
teturn ” (1}d.), published by Eyre & Spottiswoode, 9 East 
Harding Street, Fetter Lane, London, E.C.—Yours faith- 

fully, A. B. MacDowatt. 


—_——+ 


AN UNDECIPHERABLE CIPHER. 
To the Editor of KNOWLEDGE. 


Sir,—The cipher given by your correspondent, Mr. 
Bovell, seems to me in its simplicity to lack the quality of 
being undecipherable, except when only avery short specimen 
is given. To test this, I got a friend to write out for me a 
few lines in the cipher ; the passage chosen was the first six 
lines of Tennyson’s “ Lady Clara Vere de Vere” (i.e. about 
150 letters), the key-number being 73456 ; and of course no 
division into words was shown. Yet in a short time it was 
not difficult to puzzle out the cipher. The method of analysis 
is best explained by describing the actual steps which I 
made in the process. The number of times that each letter 
of the alphabet occurred in the cipher having been counted, 
it was noted that ten letters occurred 5 or fewer times: the 





others came 6 or 7 times, except h, 8 times; 7,9; p, 9; 
q, 8; u, 12; and w, 9 times. Especially to be noted was the 
following arrangement :—e, 4; 7,5; g,3; 4,8; 1,9; 7,7; 
k, 4; 1,7 times; m, only once. 

As in English, the letter e is at least half as common 
again as any other letter, and quite double as common as 
any of the nine letters vwayzabed, it is clear that its 
influence is sure to be seen in making some of those letters 
which represent it in the cipher more common than those 
preceding them. Thus’ occurring as often as 8 times, whilst 
e, f, h only occurred 4, 5, and 3 times respectively, at once 
suggested that / in the cipher sometimes stood for ¢, i.e. that 
3 was one of the key-numbers: likewise ¢ suggested 4 as 
another. The number 3, being one of the key-numbers, 
would also partly account for « occurring so often, since r is 
a very common letter. 

Assuming, therefore, that 2 sometimes stands for e, the 
next attempt was to identify some sequence of three letters, 
as the very common word the; if it so happened that any 
the came so as to have the supposed key-number 3 under 
the e, it would take the form **/, where the first two letters 
are to be letters subsequent to ¢ e h respectively, and not too 
distant from them... 20h... alone seemed to satisfy this 
condition ; but if z o h=the, 673 must be those of the key- 
numbers. The recurrence three times of the arrangement 
...@ub...led to the conclusion, from their relative 
position, that the key-number contained either 4 or 5 
figures. On the assumption of 4 figures, starting from the 
aforesaid z 0 h, with the key-number *673*673*, arrange- 
ments evidently impossible appeared; while 673**673** 
gave results clearly right, and a little patience filled in the 
rest of the key-number, as three-fifths of the cipher could 
now be read. 

It will be noticed that I worked on the assumption that 
no number was greater than 9: and luck seemed against 
the cipher ; but the longer the cipher the more certain the 
process would be. If the key-numbers were large the pro- 
cess might become very difficult, and require many attempts : 
thus 12 as one of the key-numbers would make the common 
letter ¢ bring its influence to make / appear often in the 
cipher, and thus suggest 1 as a key-number (attributing the 
effect to ¢ instead of ¢). At any rate, such a key-number as 
253, as suggested by Mr. Bovell, would give but the flimsiest 
disguise if thirty or forty words were given. 

It seems to have been to guard against this very method 
of solution that further complications were introduced by 
Mr. Proctor into the cipher which he devised. 

Apologising for the length of this letter, I am, Sir, your 
obedient servant, ARNOLD G. HANsarp. 

Univ. Coll. Oxon. 





To the Editor of KNow.ence. 


Sir,—Permit me to correct an error made by Mr. Arthur 
Bovell in his letter published in the January number under 
the heading of “ An Undecipherable Cipher.” Mr. Bovell 
says: “It isso simple that I can hardly credit that the 
method I suggest has not been made use of already, but, 
after making several inquiries, I have been unable to find 
any one who has heard of it.” If Mr. Bovell had prose- 
cuted his inquiries a little further, he would surely have 
stumbled on the book by a well-known author (I mean 
Jules Verne) entitled the ‘ Cryptogram,” in which his (Mr. 
Bovell’s) method is worked out in every detail. 

G. Horanp. 

5 De Beauvoir Square, London, N. : 

January 1889. 


| We have received several other letters pointing out that 
Mr. Bovell’s cipher is not new. | 
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Mr. Scudder’s Work on the Butterflies of the United 
States.—It has long been known that Mr. Scudder, in 
addition to his numerous smaller publications on Entomo. 
logical Bibliography, Orthoptera, Fossil Insects, &c., was 
engaged in collecting materials for an exhaustive work on 
the Butterflies of New England, of which the first three 
parts are now before us.* The book is to be completed 
in twelve monthly parts, each containing eight plates, 
and about 144 pages of text. We are informed that the 
whole work will contain about 1,700 pages of text, in 
addition to “seventeen plates of butterflies, six of eggs, 
eleven of caterpillars, two of the nests of caterpillars, three 
of chrysalids, two of parasites, thirty-three of structural 
details in all stages of life, nineteen maps and groups of 
maps to illustrate the geographical distribution of butter- 
flies, and three portraits of early naturalists of this country 
—in all about 2,000 figures, on ninety-six plates, of which 
forty or more are coloured,” 

Mr. Scudder has wisely completed his work to all intents 
and purposes before sending it to press, and is therefore 
able to give a considerable portion of various sections in 
each part, and consequently the character of the whole can 
be fairly estimated from the three parts already issued. 
Many important works on butterflies have been published 
lately, both in English and in German, but Mr. Scudder 
may fairly claim to have beaten the record. We do not 
hesitate to say that no work at all approaching the present 
in its comprehensive and exhaustive character has ever 
been published on the butterflies of any country. 

The introduction, so far as published, commences with a 
section on the general structure of butterflies in all their 
stages, from the egg to the perfect insect, both the external 
and internal structure of the larva, pupa, and imago being 
described in detail. This section alone occupies over fifty 
pages of fairly close print. This is followed by an article 
on “The Modern Classification of Butterflies Historically 
Considered,” traced down from 1758 to the present time. A 
clear idea is given of the successive arrangements proposed 
by almost every writer of importance, including several 
whose works are but rarely referred to in the present con- 
nection. The date of Hiibner’s “ Tentamen” is stated, on 
Hiibner’s own authority, as 1806 (p. 57 and note); but 
it may be observed that the use of such a name as 
Glaucopis, subsequently published by Illiger from a _post- 
humous work of Fabricius, indicates that Hiibner com- 
municated with the other naturalists of his day respecting 
classification before he commenced his own experiments in 
that direction. At the conclusion of this section, our 
author sums up the arguments from the position of the 
chrysalides and the structure of the legs, &c., in the various 
families of butterflies, especially as bearing on the claim of 
the Papilionide to stand at the head of the group—a claim 
which is now disallowed by most writers, and against which 
Mr. Scudder himself decides. We may quote one paragraph 
as illustrative of the manner in which the author deals with 
this question, and of the style in which the less technical 
part of his work is written :— 

“When we remember that the small size of the prethorax 
is one of the most striking and massive features by which 





* «<The Butterflies of the Eastern United States and Canada, 
with special reference to New England; their Structure in all 
stages of life, their Variation, Habits, Manners, Life-histories, and 
their Enemies; accompanied by frequent discussions of problems 
suggested by their study.” By Samuel Hubbard Scudder. Abun- 
dantly illustrated with plates (plain and coloured), maps, and 
portraits. 4to. Cambridge, U.S. Published by the author, 1888- 
1889. (Parts I.-III.) 





the Lepidoptera are distinguished from the lower heterome- 
tabolic orders—the Neuroptera, Orthoptera, Hemiptera, and 
Coleoptera—any atrophy of its parts in the highest members 
of the order is especially significant. It is an excess, so to 
speak, of this aristocratic distinction, and such rank as 
could be expected between the members of a single order 
might surely be indicated by it. Nevertheless, however 
important or unimportant this may appear, there is the 
sertes, which can in no way be disputed, leading from the 
Hesperide in a direct and unbroken course through the 
Papilionine, Pierinee, Lycenine, Lemoniine, to the Nym- 
phalid, and culminating in the Satyrine, a series which 
takes an identical course with that of the phenomena of 
pupation through Hesperide, Papilionide, Lycenide, and 
Nymphalide.” 

The remainder of the introduction, so far as published, 
contains the commencement of an essay on the physical 
features and faunistic divisions of New England, the 
physical geography and climate being discussed by Mr. 
W. M. Davis, of Harvard College. 

Turning to the body of the work, we find firstly detailed 
characters of the four families of butterflies (the Zrycinide 
being included by Mr. Scudder with the Lycwnide), and 
next a discussion on the characters, classification, and sub- 
division of the family Nymphalidae, and of its first sub- 
family, the Satyrine. This is followed by an account 
of the genus @neis (Hiibn), occupying four pages of small 
close print, and fully described under the heads of Imago, 
Egg, Caterpillar at Birth, Mature Caterpillar, and Chrysalis, 
followed by general observations ; and then by an excursus 
on the White Mountains of New Hampshire as a home 
for butterflies. These incidental discussions, which we 
have no space to criticise in detail, are written in an easy, 
popular style, and will probably interest many readers who 
may not care to go deeply into the lengthy technical details 
which necessarily occupy the largest space in a work of this 
kind. The four pages and a half devoted to the White 
Mountains are followed by an account of @neis semidea 
(Say), the White Mountain butterfly, which occupies no less 
than fourteen pages of type, large and small, and is divided 
as follows :—Synonymy ; Imago, Malformations, Secondary 
sexual distinctions; Egg, Caterpillar (first, second, and last 
stages) ; Chrysalis, Geographical distribution, Haunts, Ovi- 
position, Food plants of the caterpillar, Habits of the cater- 
pillar, Pupation, Life-history, Habits, Flight, &c., Experi- 
ments, Parasites, Desiderata. The figures include—1. 
Parasite; 2. Egg; 3. Caterpillar (19 figures); 4. Chrysalis 
(3 figures) ; 5. Imago (7 figures). Several of these figures 
represent anatomical details. 

From this account of Mr. Scudder’s treatment of a single 
species it will be seen that he has aimed at making his work 
as comprehensive and exhaustive as possible, omitting 
nothing which has the remotest connection with his subject. 
Poetical quotations relating to butterflies, &c., are frequently 
introduced, as well as matter relating to Darwinian subjects. 
Besides the discussion on the White Mountains already men- 
tioned, Mr. Scudder deals with such topics as the clothing of 
caterpillars, the general changes in a butterfly’s life and form, 
the eggs of butterflies, the modes of suspension of chrysa- 
lids, the geographical distribution of butterflies, the 
ancestry of butterflies, the primeval form, the means em- 
ployed by butterflies of the genus Basilarchia for the per- 
petuation of the species, dimorphism and polymorphism, 
butterflies at night and at sea (out of season and out of 
place), butterfly sounds, how butterflies winter, and 
butterflies common to the Old and the New World; where 
did they originate ? 

Although the three parts before us include 448 pages of 
text (exclusive of introduction), yet not more than twenty- 
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five species are described belonging to the sub-families 
Satyrine and Nymphaline (tribes Apaturidi, Nymphalidi, 
and Vanessidi), of the family Nymphalide. The plates 


illustrating the three published parts are as follows:— , 
Butterflies (coloured), 2; ditto (plain), 2; scales of male | 
butterflies, 1; eyes, tongue, antennez, palpi, and legs of | 


Imago, 2; Neuration, &c., 2; wing-patches and folds in 


male, 1; abdominal appendages in male, 1; anatomy of | 


Anosia plexippus, 1 ; eggs, 1; caterpillars, 4 (at birth, 2; 
mature, 1 (coloured plate); heads, 1); chrysalids, 1 
(coloured plate) ; besides a physical map of New England ; 
another map of New England, showing the isothermal 
lines and faunal areas; a map of the Great Range, 
White Mountains ; and three sheets of small maps illus- 
trating the geographical distribution of various species 
in North America. It will thus beseen that Mr. Scudder’s 
magnum opus will appeal to many men who are chiefly 
interested in natural history as illustrative of other branches 
of scientific or philosophical inquiry, while, as regards ento- 
mologists themselves, it will be consulted with interest both 
by those who are sufficiently unscientific to admire butter- 
flies chiefly for their beauty of form and colour, and by those 
advanced men of science (if any such exist) who regard 
coloured plates as only fit for children, and anatomical 
details as the only subjects connected with butterflies 
worthy to occupy serious inquiry. Mr. Scudder has been 
sufficiently careful of the requirements of beginners to intro- 
duce English names throughout—an unusual feature in a 
book of this character. Whether it is desirable or even 
practicable to introduce English names for insects in general, 
appears very doubtful. On the other hand, we see no 
objection to their employment in the case of a butterfly 
fauna of a limited area, like that of Great Britain or the 
United States. 

It is, unfortunately, hardly to be expected that Mr. 
Scudder will reap any adequate pecuniary return for the 
years of thought and labour expended on this great work, to 
say nothing of the large outlay necessarily involved in its 
production ; but he has produced a work which no high- 
class library should be without, and we trust that his book 
may meet with such a reception as it deserves, and that 
naturalists will not allow him to be an actual loser by its 
publication. 

W. F. Kirsy, F.E.S., 
Assistant in the Zoological Dept., Brit. Mus., S.A. 





Land and Freshwater Shells. By J. W. Wi tiams, 
J. W. Taytor, and W. Denison Rogsuck. (Swan Sonnen- 
schein & Co.)—This new volume of Messrs, Sonnenschein’s 
excellent “ Young Collector ” series is not a whit behind its 
predecessors in value. 
such a way as to offer little encouragement to the mere 


dilettante collector, whose main object is simply the accumu- ' 


lation of a number of beautiful objects; but his aim 


throughout is, by teaching the would-be conchologist to use | 
his own eyes and fingers with brains, to put him in the, 
way of gaining his information at first hand, and thus to’ 
enable him to become a thoroughly scientific student of the. 


British mollusca. To this end the anatomy of a typical 
gasteropod and lamellibranch are described and illustrated 
in detail, with accompanying instructions for dissection, 
which might, however, with advantage, have been consider- 
ably fuller. As, in addition, all the British land and fresh- 


water mollusca and their chief varieties are described; and | 
the method of their collection and preservation indicated, 


the amateur could not do better than make this little book 
his guide and standard of reference. 


the distribution of all the British species. 


Dr. Williams treats his subject in. 


Messrs. Taylor & | 
Roebuck’s share of the work is a valuable table showing 





The Invisible Powers of Nature. By E. M. Catutarp. 
(London. 8vo. John Murray. 1888.)—This little book is 
by a lady. Wedo not know whether we should refer to her as 
Miss Caillard or Mrs. Caillard; but she writes with enthu- 
siasm and in simple language, treating of light, heat, sound, 
electricity, and gravitation. The authoress says that the 
book is intended for'readers who love to hear of wonderful 
things, but who prefer the wonders of truth to the wonders 
of fiction. Many of us imagine that the real world is very 
uninteresting compared with the fancy world we devote so 
much time to reading about ; but this is because we are so 
ignorant of what is going on about us. The book is 
intended to create in its readers a sufficient interest in 
physical science to lead them to study more advanced 
works. 


Lives of Alchemistical Philosophers. (London: George 
Redway. 1888.)—Mr. Waite gives short lives of about sixty 
alchemists and a catalogue of over six hundred works on 
alchemy. He succeeds in proving to his satisfaction that 
the alchemists were actually in search of a physical process 
for the manufacture of gold out of commercially inferior 
substances. It may not generally be known that some 
writers of learning have held that the object of the 
alchemists was simply the improvement of man by the 
development of his moral faculties, the various minerals 
being simply symbols which allegorically express the stages 
of human development. This theory is based upon the 
devotional nature of some Hermetic writings, and the 
frequent exhortations to prayer and contemplation with the 
assertion that none but those worthy of it could discover the 
secret. 


The Floral King, by Aupert AuBerc (London: W. H. 
Allen & Co. 1888), is a life of Linneus written for 
children in an entertaining and clear style. It tells of 
the early struggles and the ultimate success of the great 
botanist. The title is taken from the dream in which the 
little Karl while a mere child is supposed to have been 
greeted by the flowers as their king. Mr. Alberg considers 
that. the same dream gave him his idea of the sexual system 
of flowers. But it must be remembered that the discovery 
of the existence of male and female plants had been made 
centuries before the birth of Linnzus. The book contains a 
good picture of Linnus’s study at Hammarby and of his 
monument at Stockholm, as well as a frontispiece of Linnzeus 
in Lapland dress. 


Star Atlas. By Dr. Hermann J. Kuein. With ex- 
planatory text and eighteen maps. (Published by the 
Society for Promoting Christian Knowledge).—This is a 
most useful book. The maps are perhaps not quite as clear 
as those in Proctor’s atlas. They are rather overloaded 
with matter, and the parallels of R.A. and Decl. are so black 
that they distract the attention when looking for star-groups 
to compare with the stars as seen in the heavens. The 
preliminary descriptive catalogue of interesting objects 
occupies sixty pages, and contains a great deal of useful 
information, though references to original authorities are 
not sufficiently given, There are a few curious misprints— 
such as “ earth” for “ hemisphere” on page 5 (last line but 
one of text), and on page 7 the number of stars between the 
9°1 and 9°5 magnitudes is given as 21,973, when the number 
of stars between the 86 and 9:0 magnitudes is 52,852, 
and between the 81 and 8°5 magnitudes the number is 
22,898. But the book will be found very useful as an 
observatory companion. 

European Butterflies and. Moths. By W. F. Krirsy, 


F.E.S. (Cassell & Co.)—The reissue of this handsome 
work in parts will, we trust, make it more widely known, 
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and create a desire, not merely amongst the “ brethren of 
the net,” but amongst the travelling public generally, to 
know something more of the natural productions of the 
Continent. English collectors have too often cramped their 
ideas by confining their attention to the insects of their own 
country. To sucha tendency a profusely illustrated book 
like this, dealing with the butterflies and moths of so large 
and diversified an area as the whole of Europe, will be a 
valuable corrective, as showing something of the true rela- 
tions of our insular fauna to that of the Continent from 
which it was derived. Intelligent tourists, too, may be 
grateful to Mr. Kirby for putting them in the way to see 
new beauties, and so introducing to them new means of 
enjoyment, in the regions in which they seek refreshment of 
body and mind. The Macro-Lepidoptera, or butterflies and 
larger moths, comprising some 2,30/ species, or about two- 
fifths of the whole of the Lepidoptera of Europe, are 
described in detail, and an excellent coloured plate is in- 
cluded in each part, representing many of the perfect 
insects and their caterpillars and pups, associated with their 
proper food-plants. By aid of these plates and the descrip- 
tions appended, the student should find little difficulty in 
identifying most of the European species. As those that 
occur in our own country are distinguished by an asterisk, 
one can see at a glance what proportion the British fauna 
bears to the total in any given genus.—E. A. B. 


Benchwork in Wood. By W. F. U. Goss. (Ginn & Co., 
Boston (U.S.A.). 1888.)—Mr. Goss is Professor of 
Practical Mechanics, &c.,in Purdue University, Lafayette, 
Indiana. He gives in 160 pages illustrated by over 300 
good woodcuts a great many valuable hints on practical 
carpentering. Part I. deals with the different tools that 
should be used, some of which are not common in England, 
and we wish that he had given the names of makers in 
America from whom they could be obtained ; Part II. shows 
how to use them on different parts of the wood; and 
Part III. treats of wood itself, and the methods of joining 
different pieces into boxes, frames, &c. A curious distinc- 
tion is drawn between the use of the words “ carpenter” 
and “ joiner,” which possibly indicates the American usage. 
It is stated to be carpenter's work to raise and inclose the 
frame of a building, and to join the large timbers, while 
the joiner has to make the doors and windows, erect the 
stairs, and finish the building. As an instance of the 
thorough manner in which the author has done his work, 
we may mention that be gives examples of how to determine 
the size of a board whose length is so many feet and width 
so many inches—an arithmetical problem which we should 
have thought would not be beyond the powers of most 
joiners or amateur carpenters, by whom the book will be 
greatly appreciated. 

The British Hive and its Working Bees, by H. C. 
Miatt SmirH (London: W. Isbister & Co.), contains a 
great many illustrations of the working bees and their 
surroundings. By working bees, Mr. Smith means hand 
workers. He includes fishermen, agricultural labourers, 
potters, weavers, bridge builders, miners, glass-workers, 
and even match-makers. The book is written in a popular 
~tyle, and is suitable for boys. 


The Life Register. (West, Newman & Co. 1888.) 


8vo. 


This is a small album prepared somewhat on the lines 
suggested by Mr. Francis Galton for registering from year 
to year particulars as to health, weight, powers of sight, 
hearing, and other personal faculties, which are likely to 
prove of use to our medical advisers and to our children, if 
made with judgment and regularity. 














Potes. 


oe 
LONDON FOGS. 


At the anniversary meeting of the Meteorological Society 
the President, Dr. Marcet, delivered an address on “ Fogs,” 
which he illustrated by a number of interesting lantern 
slides. Fogs and clouds are, he stated, one and the same 
thing. A cloud is a fog when entered into, and a fog seen 
from a distance, suspended in the air, becomes a cloud. 
After describing the various kinds of fog—e.g. river, sea, 
Newfoundland, radiation, town fogs—Dr. Marcet referred 
to London fogs. Dr. Tyndall has accounted for them by 
assuming each particle of condensed vapour to be covered 
by coal-smoke. These fogs usually accompany a high baro- 
meter, and are frequently dry in their character. It is a 
well-known fact that cold air on the tops of hills, being 
heavier than the air below, slides down the slopes, so that 
the lower parts of hill-sides become actually colder than the 
plains at some distance from the hills. Now London, in 
the Thames valley, is surrounded by hills: to the north, 
Highgate, Hampstead, and Harrow ; in a westerly direction, 
Putney and Wimbledon ; and in a more southerly direction, 
Clapham and Sydenham. The air is colder on these hills 
than in London, with its millions of inhabitants, its coal 
fires and factories; hence it is heavier, and will have a 
tendency to slide down the hills towards the town and 
towards the river. Should the air at the lower level be on 
the point of saturation, and the cold air from above satu- 
rated with vapour, it is obvious that the increased cold from 
above will produce a precipitation of moisture, and it will 
come to pass that a fog is produced. 


=e = 
DEFLECTIONS OF THE PLUMB-LINE IN HAWAII. 


In December 1886 the United States Government agreed 
with that of Hawaii to make some observations in the 
Hawaiian Islands upon the deflection of the plumb-line. 
The report of the United States Coast and Geodetic 
Survey is reproduced in the American Journal of Science, 
November 1888. The conclusions arrived at are stated as 
follows :— 

1. Deflections of the plumb-line are greater on island 
than on Continental mountains, presumably on account 
of the lighter surrounding sea-water ; and gravity is not 
in defect because it is here estimated from the true sea- 
level, and not from a sea elevated by Continental attrac- 
tion. 

2. Deflections appear to be greater in the vicinity of 
extinct volcanoes than near active ones. 

3. The so-called “hidden causes” which, in the case of 
the Himalayas, give a variation of gravity several times as 
great as those arising from the attraction of the mountains 
themselves, do not exist in the Hawaiian Islands. 

—-+0e— 


A new industry has sprung up in New York, having for 
its object the utilisation of old boots and shoes for book- 
binding purposes. The boots are reduced to a pulp by a 
suitable process, and compressed into embossed sheets of the 
necessary size. 

A very curious race, possessing no little interest for 
students of natural history, was recently witnessed in 
Westphalia, the contest being between pigeons and a 
number of bees, the respective owners of which had wagered 
their favourites to win. The course was three miles and a 
half, that being the distance between the two villages of 
Rhynern and Hamme, and a dovecot which happened to be 
near a hive was selected as the winning post. It was found 
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no easy matter to mark the bees so as to make their identity 
unmistakable, but the difficulty was at last surmounted by 
rolling them in flour previous to starting them on their 
journey. This, while making them easily recognised on 
their arrival, probably retarded their flight; but, never- 
theless, and though the pigeons were looked upon by those 
interested as the most likely winners, the race resulted in a 
victory for the bees!—the first bee arriving at the post 
twenty-five seconds before the first pigeon, and three other 
bees before the second. 

The use of leaden shot for cleaning the interiors of wine, 
medicine, and other bottles is likely to be superseded by a 
manufacture begun at Munich of porcelain pellets for that 
purpose. The latter, in addition to their hard and rough 
surface, have the advantage of resisting acids and alkalis. 
Moreover, they do not involve the danger of lead-poisoning 
that attends the employment of leaden shot. 


Yan Phou Lee, a Chinese gentleman, who, after graduat- 
ing at Yale College, has married an American lady and 
settled as a journalist at New Haven, has written a 
singularly pleasing and unaffected little book called ‘“‘ When 
I was a Boy in China” (Blackie), In fixing, or rather 
endeavouring to fix, the date of his birth (in 1861) by our 
calendar, he gives the following description of his own: 
“Our months, being lunar .. . are consequently shorter 
than yours. We reckon time from the accession of 
emperors, and also by cycles of sixty years each. The year 
of: my birth (1861) was the first year of the Emperor 
Tung-che. We have twelve months ordinarily, and we say, 
instead of ‘January, February,’ &c., ‘Regular Moon, 
Second Moon, Third Moon,’ &. Each third year is a leap 
year, and has an extra month, so as to make each of the 
lunar years equal to a solar year. Accordingly, taking the 
English calendar as a standard, our New Year’s Day varies. 
Therefore, although I am sure that I was born on the 
twenty-first day of the Second Moon in Chinese, I don’t 
know my exact birthday in English.” 








THE SAND GROUSE. 
By E. Howartn, Curator of the Public Museum, Sheffield. 


ema HE chief ornithological event of the year 
47 1888 has been the occurrence in England 
of Pallas’s sand grouse (Syrrhaptes para- 
doxus) in very large numbers. This bird 
is a native of the centre of Asia, and thirty 
years ago there was no recorded instance of 
xr its ever having found its way to England. 
Since then its visits have been few, and no satisfactory 
reason has yet been assigned for its invasion of Europe at 
loug intervals in such large flocks. The first occurrence of 
Pallas’s sand grouse in England was in July 1359, when a 
male bird was obtained in Norfolk and sent to the Lynn 
Museum. In the same month a male was shot from a flock 
of three near Tremadoc in North Wales, and secured for the 
Liverpool Museum. A further specimen was obtained in 
Kent, and these three are the only specimens known to 
have been obtained in Britain till 1863, when there was a 
great invasion of them, hundreds reaching our shores and 
extending westwards to Ireland, these being, however, but 
a small portion of the vast horde that left their eastern 
home to visit Europe. The first occurrence recorded in 
England in 1863 was at Thropton in Northumberland on 
May 21, and from that date till the end of June fresh flocks 
were continually seen in various parts of the kingdom. 
The great interest taken in this rare visitor produced the 








usual regrettable result—they were ruthlessly shot and 
completely exterminated ; though there is good reason to 
believe that if left alone they would have bred here, and 
probably remained with us, for in some of the more scantily 
peopled districts of the kingdom, where the malign influence 
of the collector was not so prevalent, the birds remained till 
the end of the year, and the last of the horde was not 
exterminated till February 1864, when it was shot in 
Pembrokeshire. 

In Denmark, Holland, and Belgium the sandhills of the 
coast formed a congenial resting-place for them, and many 
flocks took up their homes there, and several clutches of 
eggs were obtained. After 1863 there is no further well- 
authenticated record of these birds in Britain until 1888 
(though they were said to have been seen here in 1872 
and 1876, but no specimens were obtained), when we 
were invaded by them in much larger numbers than in 1863. 
The first notice of the advance of the sand grouse into 
Europe in 1888 was given by Dr. Meyer, who stated that 
it had been seen at Plock, in Poland, on April 21, and 
before the end of April its appearance in Saxony, Prussia, 
Hanover, Hungary, Silesia, Bohemia, and other European 
States was recorded, and the invasion continued throughout 
the month of May. On May 8 the first flock, consisting of 
twelve birds, was seen in Heligoland, and until the 25th 
of the month large flocks were frequently passing that island 
on their way westward. The first record of its occurrence 
in England in 1888 was in Hampshire on May 15, when a 
flock of twenty was seen, and after that date it was very 
generally met with throughout England and Scotland, the 
first recorded appearance in Scotland being May 16 at 
Dunbar. In Ireland it appeared in co. Clare on May 26, 
and in co. Down on May 30. 

The birds on their first arrival were not at all timid, but 
could be approached with tolerable ease, though the recep- 
tion they met with in England scarcely justified such con- 
fidence. Several specimens were captured alive, and of 
these three are now living in the Zoological Gardens, 
London. The birds were evidently inclined to breed in 
England, for several clutches of their eggs have been found, 
but the rapacity of the collector and the ignorance of other 
people have prevented the attempts to breed being success- 
ful. A gentleman of Beverley, Yorkshire, who obtained a 
clutch of eggs, gives the following account of the nesting of 
the sand grouse in his neighbourhood :—“ Two clutches of 
eggs of this bird were taken in the East Riding last summer 
—one on June 15, on Newbold Lodge Farm, the other on 
July 5, at High Gardham, both places, which are near 
together, being within ten miles of Beverley. The nests in 
these instances were made in cornfields between the rows, 
and were similar to nests of the green plover, a scratching 
about 8 inches across, 14 inches deep, and carelessly lined 
with grass. On June 29 a third nest was found near the 
same place, also in a wheat-field ; but, unfortunately, the 
two eggs which it contained were smashed by the searcher 
putting his foot on them.” A nest with three young was 
also found near Durham in July, and eggs have been found 
in other places, though some of the reputed finds are of 
rather doubtful authenticity. The number of eggs in a 
clutch is usually, if not always, three. 

PalJas’s sand grouse is a handsome bird of a buff sandy 
colour, with dusky streaks on the head and back, an orange 
band on the neck, and another on the throat, and a narrow ° 
band of black feathers on the chest, followed by a wider 
black band on the belly. The legs and feet are covered 
with short, dirty white feathers. The wings are long and 
pointed, and the centre pair of tail feathers are produced 
into two long filamentous tips, which exceed the length of 
the other tail feathers by 3 inches. These tips are not so 
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long in the female, which is also without the band of black 
feathers on the chest. The flight of the bird is very rapid, 
and probably equal to that of the swiftest falcon, but it is not 
a quick runner. As previously stated, it is a native of Asia, 
and its migrations have usually been confined to that 
continent, the birds going north into Siberia for breeding, 
and back again southward to Mongolia and Turkestan for 
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From a living specimen in the Gardens of the Zoological Society, 
London. 


the winter. Why this species should have occasionally 
migrated to Europe in such large flocks is one of the many un- 
explained marvels of bird migration. Prefessor Newton, who 
prepared an exhaustive account of its appearance in England 
in 1863, is engaged upon a similar record of last year’s 
invasion, and he will, perhaps, be able to throw some light 
on the question. Paucity of food, a migratory blunder, or 
severe weather blocking its usual route, may furnish some 
explanation of its appearance here, but whatever the cause 
may be it isa handsome and interesting bird, and a welcome 
addition to our British birds, deserving much better treat- 
ment than it has hitherto received from us. As an example 
of the wholesale destruction of the bird, it may be men- 
tioned that a gentleman had fourteen grouse offered to him 
at 2s. 6d. each, and they were all sand grouse, but at the 
time neither the seller nor the buyer, who only purchased 
two, had any idea of the rarity and value of the bird. 
Notwithstanding this the sand grouse is still with us 
wandering over our wolds, and, as one of the results of the 
autumn session of Parliament was the passing of a Sand 
Grouse Protection Bill, it is to be hoped that the bird will 
become a regular visitor, if not a resident, in Britain. 








THE HISTORY OF SOME COMMON 
WORDS. 


By R. D. Macatister. 


gyyNY ONE who dabbles in etymology must 
ww occasionally be surprised by the result of 
his inquiries, for we have many words in 
everyday use whose history is at variance 
with the origin frequently assigned to 
them. The common word “saunterer,” for 
* example, without research of a remoter 

nature, seems to be a relic of the Crusades. In the Middle 





Ages our islands were infested with a class of vagabonds 
who described themselves as broken Crusaders who had 
with great difficulty found their way back from the “ sainte 
terre.” 


We know that these vagrants became known as 











“sainte terrers,” and hence probably we have our terms “a 
saunterer ” and “ to saunter.” 

The quite common word “ bachelor” is often derived from 
bacca laurea, a laurel berry. This etymology, however, 
does not offer a very satisfactory explanation for the present 
use of the term. On examination, we find the Spanish 
bachillir to signify a babbler, or, alternately, a master of 
arts ; and the French bachelette implies a maiden or damsel. 
In England the word was first employed to indicate a person 
who cultivated church lands, which were called baccalaria.* 
After a time it described ecclesiastics of a somewhat inferior 
dignity than the ordinary members of the priesthood, and 
at a later period a “bachelor” was a person in the pro- 
bationary stage of knighthood. This person, moreover, 
was probably what would now be styled the “ tenant” of 
certain baccalaria. In more recent times the word was 
adopted to indicate the first step in the career of University 
life, as a kind of probation for the higher degree of M.A. 
Still more recently, ‘‘ bachelor” came to be used in its 
popular signification—a candidate for matrimony. 

“ Cockney,” according to Wedgwood, comes remotely from 
cocker, which in the first place means to rock the cradle— 
to cherish, or pamper. A cockney was therefore a child 
carefully nurtured. Afterwards cockneys were the citizens 
of luxurious towns, as distinguished from the ruder inhabit- 
ants of the surrounding country. The French Pays de 
Cocagne denotes a sort of Utopia—an imaginary region of 
luxury ; and terms of a similar meaning are to be found in 
various other languages. London, from a very early stage 
of its history, has been a luxurious city, or in fact a 
“Cocagne”;+ and hence its inhabitants have become 
known as “ Cockneys.” 

According to De Quincey the word ‘queer’ came into 
existence in a very extraordinary fashion in the metropolis. 
Oneevening, before the performance had commenced at Covent 
Garden (which, by the way, was the “convent” garden of 
Westminster), Quin, the celebrated actor, wagered a noble- 
man a hundred pounds that he could cause an entirely new 
word to be in everybody’s mouth on the following morning. 
The nobleman accepted the wager, and Quin proceeded to 
prepare for his duties on the stage. When the performance 
was over, he collected all the supernumeraries, and giving 
each a large piece of chalk, told them to go through the 
principal streets and inscribe in large characters on the 
pavements the word “queer.” In the morning people were 
astonished, and, as De Quincey says, “ queer” was literally 
in everybody’s mouth! But it seems that the word “queer” 
was used by Addison in the Spectator four years before 
Quin’s appearance at Drury Lane. 

We have above alluded to Covent Garden as being pri- 
marily “convent” garden; in like manner Coventry was 
“convent” town; and Shotover, a hill near Oxford, was 
Chateau Vert; and Windsor, again, was probably Wind- 
shore, from the sinuosities of the river in its vicinity. The 
name “ Domesday” Book has given rise to a good deal of 
speculation. Most writers used to say that it had reference 
to the supreme authority of the book in “doom” or judg- 
ment on the matters contained in it; but the now generally 
accepted theory of the origin of the name is that given by 
Stowe, viz., that the title “Domesday Book” arose from 
the circumstance that the original MS. of the survey was 
carefully preserved in a sacred place at Westminster 
Cloisters, called Domus Dei. 





* It was used, Ducange says, to indicate a person who culti- 
vated certain portions of Church lands called baccalaria—which he 
supposes to have been a corruption of vasseleria—a feu belonging 
to an inferior vassal, or to one who had not attained to a full feudal 
recognition. 

¢ Sir Walter Scott frequently refers to London as ‘‘ Cockayne.” 
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While treating of Quin and Covent Garden, we omitted 
to glance at the word “cue” in its theatrical sense. Most 
dictionaries derive this term from the Latin cawda, through 
the French queue, and say that it means the last words of a 
speech, which the actor who has to answer catches and 
regards as an intimation to begin. But Mr. Wedgwood 
insists that the theatrical “cue” has no connection what- 
ever with quewe, and that it is derived from “ Q,” the initial 
letter of the Latin word quando, which was marked on the 
players’ parts to indicate when they were to enter and speak. 

Whether or not “cue” is from cauda, De Quincey says 
that “coward” comes from that root, through the Italian 
codardo—a coward “ being one who Jags behind in battle, or 
who turns his back on an enemy.” He further reminds us 
that the verb “to cow” comes not from the animal but 
from “coward.” The same writer mentions that the 
monkish chroniclers called domestic animals veterana, 
whence, says he, comes the term “ veterinary ;” while from 
trochlea, a little wheel, is derived our modern “ truckle- 
bed.” De Quincey disputes with Dr. Bisset the origin of 
the name “ blue-stocking.” Bisset traces this term to a 
sobriquet applied by Mrs. Montagu to a Dr. Stillingfleet, 
who was the only male present at her literary meetings in 
Portman Square, and who made himself peculiar by wearing 
blue stockings. But De Quincey derives the use of the 
word from an old Oxford statute which “charges it as a 
point of conscience on loyal scholastic students that they 
shall wear blue socks.” 

How often have we heard pedagogues assert that the 
“cabal” was formed for the nonce from the initials of 
Charles II.’s Ministers, Clifford, Ashley, Burlington, 
Arlington, and Lauderdale? This seems undoubtedly to 
be an error. “ Hudibras” was written some years before 
1672, the date of the celebrated “Cabal,” and in Part IV. 
we find Butler employing it as follows :— 

Set up committees of cabals, 
To pack designs without the walls. 

We constantly hear, too, that “navvy” was the name 
applied to the excavators of the earlier English canals, on 
account of their having been called “navigations.” This 
may or may not be the origin of “navvy;” but about half 
a century ago, in a letter to the author of the “Queen’s 
English,” a Scotch clergyman gave the following explana- 
tion of the rise of the term. Nabo is the Danish for 
“neighbour,” and in the Highlands is used in that sense, 
but pronounced zaabi, When the Caledonian Canal was 
being cut, from 1800 to 1822, many Highlanders were, 
naturally enough, employed on the works; and a large 
number of the same men afterwards assisted in the excava- 
tion of. the Crinan Canal, where, however, there was a 
far greater accession of Englishmen. The Highlanders here 
continued to address one another as naabi; and the word 
came to be a favourite with the Englishmen, who, going 
south to other canals in progress, kept up the habit of 
addressing each other as naabi, or “navvy.” 

Quite recently several important provincial towns were 
visited by a Swede, who had some success in reviving the 
variety of portraits known as “silhouettes.” The kind of 
design represented by a “silhouette” is very ancient, but the 
name itself only dates from the middle of the last century. 
It was taken from Etienne de Silhouette, the French 
Minister of Finance, who in 1759 inaugurated great 
economy in order to replenish an exhausted exchequer. 
This extreme parsimony made him a favourite subject for 
caricature, so that any kind of fashion which was cheap was 
styled @ la Silhouette. Profiles made by tracing the shadow 
produced by the light of a candle on a sheet of white 
paper being then much in vogue, received the name of 
Silhouettes, 





The term “punch” as applied to a beverage, which 
originally was introduced from India into this country, seems 
to be derived from the Persian pantche, five, there having 
been five elements in the drink as first used. “ Punch,” the 
name of the principal actor in the well-known “show,” is 
from the Italian Punchinello, which, again, is said to be a 
corruption of an Italian actor’s name. Near Haverford- 
west there is a Roman earthwork locally called Punch 
Castle; and Martin Tupper ingeniously accounts for its 
name as follows: ‘“ Considering,” he says, “ that the neigh- 
bouring hills are named Precelly (procella, storm) as often 
drawing down the rain-clouds—that Caer Leon is Castrum 
Legionis, and that there is a Roman bridge over the little 
river there still styled Ultra Pontem, I decided at once 
that Pontii Castellum was the true name of Punch Castle.” 

A very great number of our every-day terms are directly 
adopted from the French. For example, “country dance ” 
is simply contre-danse ; while the name “ Levee” arose from 
the circumstance that receptions of that kind were origin- 
ally held in the monarch’s bedchamber at the hour of rising 
(lever). “Curfew” is derived from the couvre-few of the 
Conqueror; and the Scotch term “ leet,” which signifies a 
list of persons to choose from, is a corruption of élite, 
chosen persons. The word étiquette was primarily used in 
French in the sense of “ticket.” As étiquettes were 
fastened outside documents or parcels to indicate their con- 
tents, so etiquettes, or tickets, were given to people on 
state occasions, to inform them where to stand and what to 
do. Thence grew up the secondary use of the word, as 
descriptive of ceremonious cbservances. Some etymologists 
en etiquette remotely from the Greek stichos, order, 
rank, 

The word “crinoline” comes through the French from 
crinis, hair ; and was the name applied to the first fabric of 
the kind in question, which was horse-hair, and of extra- 
ordinary stiffness. At one time a kind of neckcloth called 
a “ berdash” was in general use, whence, it is said, that 
those who sold them were named “ haberdashers ” ; while the 
word “cravat” is said to be derived from the “ Croats,” a 
regiment of whom, all cravated, arrived in Paris in 1600. 
We hear continually of ‘‘ Lynch Law,” especially in America, 
a circumstance which has led many to suppose that the term 
originated there. There is shown, however, in Galway a 
house with a window over which a Governor Lynch hanged 
his own son, which execution took place long before the 
“Lynch Law” of the Far West was ever heard of. The 
well-known term “jockey” is said to be from the gipsy 
chuckni, a whip. Galt, in the “ Entail,” says: “The horse 
at the same moment started forward into that pleasant 
speed at which the pilgrims of yore were wont to pass from 
London to the shrine of St. Thomas 4 Becket at Canterbury 
(which, for brevity, is in vulgar parlance called in conse- 
quence a canter ”). 

The names of various fruits offer some curiosities of 
etymology. Thus the “arline” plum is said to be a corrup- 
tion of Orleans, and the rennet apple is said to be la reinette, 
or the “little queen.” The familiar “ mayduke” cherry 
derives its name from Medoc in Burgundy ; while “ cherry ” 
itself seems to be derived from Cerasus in Asia Minor, 
and its variety known as “ Bigoroon” from Bigorre, the 
French province where itis grown. Dr. Johnson derives 
“pippin” from the Dutch puppynghe, but it is more 
probably from Pepin, the king of the country whence the 
fruit comes. In like manner “ filbert ” is said to be from 
Philibert of France; and the brown “bury” pear is 
probably so named from its buttery or melting quality 
(beurré). The “Colmar” pear from Colmar in Alsace; and 
the damson is properly the damascene, or the plum of 
Damascus. 
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DETECTIVE CAMERAS. 


MAH E Photographic News says that a German 
officer, who recently occupied a chalet near 
Paris, has been expelled from France as a 
photographing spy, and that a lady, who 
was supposed to have taken a part.of the 
chalet from him, turns out to have been a 
German military cadet. They both used 
to go wandering about with a perambulator, containing 
what seemed to be a sleeping baby, but was, in reality, a 
large doll that hid a photographic apparatus for taking 
views of the new forts and the 
positions commanding them. A 
great deal of ingenuity seems to 
have been expended recently in 
devising what are called detective 
cameras, which will, no doubt, 
be used for natural history and 
other scientific purposes where it 
is desirable not to attract the 
attention of the person or animal 
photographed. Dr. Krugener, 
of Bockenheim, near Frankfort, 
has patented a detective camera 
in the form of a leather-bound 
book that holds a supply of 
twenty-four dry plates, which 
may be exposed in rotation with- 
out opening the camera by means 
of the rod 1 in fig. 1, which is 
shown pulled out in fig. 2. The 
reservoir E, fig. 2, holds the supply 
of dry plates, which are pushed 
upward against the cover by a spring; @, fig. 2, is the 
place where the plate is exposed on pushing in the 
rod 1. The plate which has been exposed is pushed 








Fig. 1. 
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to F, and another plate is brought into position to be 
exposed. .It is intended that the camera should be held 
under the arm of the operator, and the exposure is made 
by touching a spring. The object photographed may be 
at the back or in front of the operator. A Voigtlinder 
lens is employed and the pictures taken are sufficiently 
sharp to allow of an enlargement. to six or seven diameters. 








We are glad to learn that Dr. Copeland proposes to 
continue the Dun-Echt circulars when the Dun-Echt 
instruments are moved to Edinburgh. 








THE FACE OF THE SKY FOR FEBRUARY. 
By Hersert Santer, F.R.A.S. 


eZ HE long-continued dearth of sun-spots ap- 
% pears to be gradually coming to an end, 
though those lately visible have been not 
only small but few in number. Conveni- 
ently observable minima of Algol occur at 
10h. 14m. p.m. on the evening of the 13th, 





4 mas and 7h. 3m. p.m. on the evening of the 
16th. The remarkable variable star R Hydre (R.A. 
13h. 23m. 39s., 8. Decl. 22° 42’), which varies in light from 


the fourth to the tenth magnitude in a rather irregular 
period of 434 days, may be expected to arrive at a 
maximum about the middle of the month. It rises then 
a few minutes before midnight. Mercury is well placed 
for observation at the middle of February, setting as he 
does on the Ist lh. 45m. after the sun, with a southern 
declination of 10° 20’, and an apparent diameter of 74”. 
At 5h. p.m. on that evening he will be about 43° NNW. “of 
the crescent moon. On February 10 he sets about an hour 
after the sun, with a southern declination of about 8°, and 
an apparent diameter of nearly 10”. After that date he 
rapidly approaches the sun, being in inferior conjunction on 
the 15th, and becomes visible as a morning star at the end 
of the month. Venus is now becoming a magnificent object 
in the evening sky, with a rapidly increasing apparent 
diameter and northern declination. On the Ist she sets 
pearly 4hh. after the sun, with a southern declination of 
0° 22’, and a diameter of 20’. On the evening of the 13th 
she will be 18’ south of the 6th magnitude star 60 Piscium. 
On the morning of the 18th she is at her greatest elongation 
(463°) E.; and appears as a beautiful half moon, with an 
apparent diameter of 24’. She has a northern declination 
of 8° 11’, and sets that evening 4}h. after the sun. 
Towards the end of the month her diameter increases while 
the phase wanes, the planet becoming more brilliant 
every evening, being visible, in fact, with the naked 
eye in bright sunlight. Mars, though setting more 
than three hours after the sun on the first day of the 
month, only subtends a diameter of 5”, and no mark- 
ings can be made out on his surface; while Jupiter does not 
rise on the last day of the month till after half-past three in 
the morning. The minor planet Ceres came into opposition 
on January 18, when she was distant about 149 millions of: 
miles from us, and is visible through a small telescope as a 
dull 7th magnitude star of a reddish yellow hue, passing the 
meridian on the 9th at 10h. 35m. p.m. She describes a 
short retrograde path in Gemini, to the east of Castor, 
during the whole month, but does not pass near any naked- 
eye star, Saturn is exceedingly well situated during the 
month, coming into opposition with the sun on the 5th. 
He rises at 5 p.m. at the beginning and 3 p.m. at the end 
of February, describing a short retrograde path in Cancer. 
On the evening of the 24th he is 50’ due south of the 6th 
magnitude star 83 Cancri. Uranus rises on the Ist at 
11h. 10m. p.M., and describes a very short retrograde arc 
in Virgo, being at the end of February about 3° NNE. of 
Spica. Neptune is in Taurus, in quadrature with the sun 
on the 15th, and is almost stationary throughout the month, 
being about 1° W. and rather N. of the 6th magnitude star 
B.A.C. 1240. No well-marked showers of shooting stars 
are to be expected. The moon enters her Ist quarter at 
Sh. 58m. p.m. on the 7th, is full at 10h. 17m. p.m. on the 
15th, and enters her last quarter 5 min. before mid- 
night on the 22nd. On February 6 there will be a near 
approach of the 4th magnitude star ¢* Ceti to the moon’s 
limb at 7h. 6m. P.m., at an angle of 48° from the vertex ; 
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at 6h. 46m. p.m. on the evening of the 9th the 54 magnitude 
star 797 Tauri will disappear at an angle of 121° from the 
vertex, to reappear at 8h. 2m. p.M., at an angle of 271° from 
the vertex; the following evening the 6} magnitude star 
B.A.C. 1835 will disappear at 11h. 3m. P.m., at an angle 
of 167° from the vertex, and will reappear 2 min. after 


midnight, at an angle of 275° ; on the 12th the 54 magnitude © 


star 63 Geminorum will disappear at 7h. 41m. pP.M., at an 


angle of 109° from the vertex, and will reappear at 8h. 31m. | 


P.M., at an angle of 197°; at 4h, 18m. a.m. on the morning 
of the 14th the 6} magnitude star 35 Cancri will make a 
near approach to the lunar limb at an angle of 206° from 
the vertex, and the star 80 Cancri will also approach the 
lunar limb at 6h. 51m. p.m. the same evening, at an angle 
of 131° from the vertex ; at lh. 46m. A.M. on the morning 
of the 16th the 6th magnitude star 37 Leonis will be 
occulted, at an angle of 141° from the vertex, and will 
reappear at 2h. 27m. the same morning, at an angle of 216° 
from the vertex. The student should carefully watch the 
occultation of B.A.C. 1835 on the 10th. A few seconds 
before the occultation of this star a 7} magnitude star will 
disappear a little to the south (at a distance from it about 
equal to the diameter of the lunar crater Alphonsus), while 
B.A.C. 1835 itself will probably not disappear instanta- 
neously, but in two portions as it were. 


Errata.—In “The Face of the Sky for February,” 
column 1, four lines from the bottom, for “five” read 
“ four ;” and in column 2, line 15, for “7” read “17.” 
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By W. Montagu Garttie. 
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nation of the play of the hand published in the 
January number of KNOWLEDGE. For con- 
venience of reference we give the hands held by 
each player; A and B being partners against Y 
and Z, A having the first lead, and Z (the dealer) 
having turned up the five of clubs. 

















C—7, 5. S.—8, 4, 2. 
D.—Kn, 10, 7,6. 3. H.— Q, Kon, 9. 
Z 
C.—8, 6, 4, 0.—A, K, Q, 2. 
D—8, 2. D.—K,-Q, 9, 5, 4 
$.Q.10,9,7,6 B A gs_xk Kn, 6, 
H.—K, 8, 4. H—3. 
¥ 
C.—Kn, 10,9,3. _8.—A, 8. 


D.—A. H.—A, 10, 7, 6, 5, 2. 

The student should deal out the cards accordingly, and should 
then play over the game carefully with the assistance of the fol- 
lowing notes. 

Tricks 1 to 3.—A having a good hand, and tierce major (ace, 
king, queen) in trumps, determines to lead them out at once, and 
begins with the queen in order that his partner may gather from 
her winning the trick that the ace and king are behind. Having 
had four trumps originally, he continues with the ace. With five or 
more he would inform his partner of the fact by following queen 
with king, in conformity with one of a set of conventions known as 
“ American leads,” which we shall take an early occasion to explain. 
The other players naturally play their lowest catds to tricks 1 and 





2; but it is worthy of note that if B(A’s partner) had played his 
six of clubs before the four, he would thereby have informed A that 
he held at least four cards of. the suit. Playing the six (an unneces- 
sarily high card) would be called an “echo” to A's trump lead; and 
as soon as the four had been played to the following trick, the echo 
would be said to be completed, for the whole table would then know 
that B bad four trumps. As B has not echoed, A understands that 
he has not more than three trimps.*~ 

After B has played to trick 3, Zcan place the Knave of Diamonds 
with Y ; for, if A had had it, he would have led it originally (on the 
same principle as he actually followed in leading the queen), and B 
cannot have another trump or he would have echoed. It is also clear 
that the other truamp—the deuce— is in A’s hand, for if any one else 
had held it he would have played it to the first trick. Therefore, 
in spi'e of A’s strong trump lead, the command of trumps is now 
with Y, and Z follows the rule which requires him to discard from 
his weakest suit unless trumps are declared against him. Y gathers 
that whatever strength Z bas is in hearts or diamonds. If, on the 
other hand, A had retained the command of trumps, Z would have 
had to play a more defensive game, and would have discarded a 
diamond, and Y would have inferred that to be his best-protected, 
or longest, suit. 

Trick 4.—A now opens his strongest plain suit, and, having king 
and queen, leads the king so as to force out the ace (if against him) 
and remain with the command. B infers from the lead that A 
holds the queen. 

Trick 5.—Y of course draws the losing trump. B, in accordance 
with the principle just explained, discards from his longest suit, and 
Z again discards from weakness, 

Tricks 6 and 7.—Y leads the Ace of Hearts and then a small one, 
in the hope that the suit (of which he holds six) may be cleared in 
two rounds, and that, on regaining the lead by means of his Ace of 
Spades, he may make all his other Learts. After Trick.7 he can 
aes the Queen of Hearts in Z’s hand, for A has renounced, and if 
B had held the queen he would have played her instead of the king, 
in accordance with the principle of winning a trick with the lowest 
winning card. 

Trick 8.—B has now to decide whether to open his own suit 
(spades), or to return his partner’s lead of diamonds. As his own 
suit is not very strong, and he has already shown what it is by his 
discard to Trick 5, he determines to continue the diamonds, of 
which he knows his partner holds the best (see note on Trick 4). 
Z plays the ten so as to force out the queen and remain with the 
command. Y discards a heart on the principle that it is hardly 
ever good play to “ blank” an ace. 

Trick 9.—A knows from the last trick and his own hand that the 
eight was his partner’s best diamond, and that he can only have one 
other. The rule is to return the highest of two remaining cards, 
and the lowest of three remaining cards; and B's 8 cannot have 
been the lowest of three, for the knaveis the only higher card left in, 
except A’s own nine. Therefore (Y having renounced), A places the 
Knave of Diamonds with Z. Not wishing to lead diamonds up to Z, 
A opens his partner’s suit (spades), and leads the best so as to give 
him as much help as possible. Y passes the king so as to give Za 
chance of discarding his Queen of Hearts on the next round, and 
so unblocking that suit before Y comes in. 

Trick 10.—A naturally continues the spade suit. Z sees that if 
he retains the Queen of Hearts, he can only make two tricks, viz. 
with the Queen of Hearts and the Knave of Diamonds, and A B 
must then win the game, the Queen of Spades being clearly with B. 
Itis true that he does not know whether the ten of hearts is with Y 
or B; but in the latter case the game must be lost anyhow. Z 
therefore takes the only chance there is by discarding the queen, 
and Y, being thus left with the best and two others, makes the three 
remaining tricks. 





* The process of “ echoing” is precisely similar to that known as 
“ calling for trumps” or “ Blue Peter,” but the principles regulating 
these two conventions are quite distinct and must not be con- 
founded. A player with a powerful hand, especially in trumps, may, 
by playing an unnecessarily high card, ask his partner to lead 
trumps at the first opportunity ; but this measure is a very strong 
one, amounting practically to a command to the partner to follow a 
certain line of play without regard to the cards which he himself 
may hold. Its adoption depends entirely on the player's judgment, 
and it is in many cases a matter of considerable doubt whether it is 
justifiable or not. The echo, on the other hand, is simply a means 
of informing a partner, who has already called for or led trumps, 
that the echoing player has at least four of them. It is employed 
or not, as the case may be, and isin no sense dependent on judg- 
ment. ; 
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@ur Chess Column. 


By I, Gunsperc (Mzpuisto). 
——_*o0 — 
(Contributions of general interest to chess players are invited. 
Mr. Gunsberg will be pleased to give his opinion on any matter 
submitted for his decision. ] 


USEFUL END-GAMES. 
The following interesting position was sent to us, name of author 
not given. 


BLACK. 









U. = = a 
romana, : 
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White to ae and win. 




























We invite our readers to study this useful position and to send us 
early solutions, which will be acknowledged as well as criticised. 
We also submit the following End-game Problem for solution and 
criticism. 

BLACK. 


A el 
ie 


Be ee 
BE ee 
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WHirs. 
White to play and mate with the Pawn in seven moves. 

Solutions will be acknowledged in the order of their date of 
arrival, 

Any original matter, in the shape of Problems, Games, or End- 
games, will be welcome, and receive every attention. 

eo ee 

Appended we give another interesting specimen of play in which 
White obtains an early opportunity of sacrificing his Bishop for the 
King’s Bishop’s Pawn, with advantage. 
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WHITE. BLACK. 

L, Van Vliet, Amateur. 

1, P to K4 1. P to K4 
2. Kt to KB3 2. Kt to QB3 
3. B to B4 3. P to KR3 


A piece commands more squares than a Pawn. It is therefore a 
positive disadvantage in development to move a Pawn instead of 
developing a piece at this early stage of the opening, except when 
this is done as a necessary link in a certain plan of defence or attack. 

4, Castles. 

The foregoing may clearly be seen on looking at the position 
now. White has brought his Knight, Bishop and King’s Rook into 
play, and has brought his King into safetv, whereas Black has only 
one piece out as yet. Such inferior es a ¥ leads to inferiority 
of position very soon. . B to B4 
5. P to QKt4 


| favourite with me, and in most cases I have won through it. 





If Black takes the Pawn White has the Evans Gambit with a 
move ahead in development on account of Black’s third move. 
5. B to Kt3 
Although ordinarily it is good to decline the Evans Gambit by 
B to Kt3, it is bad in this case owing to Black’s third move, for, 
as will be seen by the subsequent play, Black would defend himself 
with P to KKt3 if the KRP were still on KR2 unmoved. 
6. P to Kt5 6. Kt to R4 
7. Bx P (ch) 7. KxB 
The sacrifice is perfectly sound if, instead of K x B, K to Bsq, then 
Kt x P, threatening Kt to Kt6 (ch), and Kt x R (ch) follows. 
8. Kt x P (ch) 8. K to K3 
The replies to any of the other moves of the King are obvious and 
decisive. 9. Q to Kt4 (ch) 
The manner in which White now forces the game is as ingenious as 
it is pretty. 9. Kx Kt 
10. B to Kt2 (ch) 10. K to Q3 
11. P to K5 (ch) 1l. K to B4 
K to K2 is followed by Qx KtP (ch), but it avoids the immediate 
collapse following on K to B4. 
12. P to QR4 
White could force the mate by 12. Q to B4 (ch), Kx P; 13. Kt to 
B3 (ch), K to R3; 14. Q to Q3 (ch), and mates in 2. 


12, K to Q4 
13. Kt to B3 (ch) 18. Kx P 
14. Kt to K4 (disc ch) 14. K to Q4 
15. Q to BS (ch) 15. K to B5 
16. P to Q3 (ch) 16. K to Kt5 


17. B to B3 (ch) mate 
——— #2 
DEAR S1R,—Would you kindly oblige me by letting me have your 
opinion on the following Gambit ?— 


WRITE. BLACK. 
1. P to K4 P to K4 
2. Kt to QB3 Kt to KB3 
3. P to KB4 PxP 
4. P to Q4 P to KKt4 
5. P to KR4 


I do not remember meeting with it in any book, but my expe- 
rience in this respect is rather limited. Personally it is a great 
From 
actual play, it seems that Black’s best continuations are 5. Px P; 
P to Kt5; Bto Kt5; orB to R3. Inall cases White has obtained a 
better development, and a good attack by castling on the Q side.— 
Yours truly, D. R. FOTHERINGHAM. 

[The Gambit, which is a variation of the Vienna game, gives White 
a very good game, entirely owing, however, to Black’s defective 
defence. Instead of playing 3. Px P, Black may adopt the usual 
move of 3. P to Q4, which gives him a safe game. But having 
taken the Pawn, Black makes matters worse by continuing with 
4. P to KKt4, which more hopelessly compromises his position on 
the King side; 4. B to Kt5 is much superior. After 4. P to KKt4, 
White might proceed with 5. P to K5, and if Kt to Ktsq, then 
6. Q to R5 would be strong, as B to B4 or Kt to B3 or R3 promises 
a more immediate attack than can be obtained by White’s move 
5. P to KR4.] 
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